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rapid- “response and sensiti ve weighing system. ‘Slight motion at beam 


end pr Provides sufficient signal to operate the servo motor and move the poise 


ee e 


ATEST RIEHLE SATING UD 


er sensitivity ‘andt mo 


those of -yeste rday, y ean be sure that your tests of 


vill have’ still more stringen nt requireme nts. his new 


iehle Electro. Balance ed Indicating Unit i is for you. ith its greater 


Precis ‘ion, it anticipates tomorrow's requirements 
control p p 


pra 
Ta 


aulie and screw 


by -bu ilt accessories. : 


MAIL COUPON 


¥ RIEHLE TESTING MACHINES 


Division of American Machine and Metals, Inc. 2 


4 TESTING "Please se send your your free 4- -page Bulletin RU-14-56 with full data 


on the new Riehle Electro-Balanced Indicating Unit. 
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he is a matter of simple For example, 
for as little as $646.95 — often the cost of a single 
microscope alone — you’ may purchase four UNITRON 
microscopes and a photomicrography set. Shown hereis 
mall selection oft the many UNITRON models available. 


fe the ‘identification « of and 

characteristics. Revolving, centerable, graduated stage. 

Individually centerable objectives. Bertrand Lens for exami- EY 
of interference figures. Coarse and fine 


__UNITRON METALLURGICAL- — Models MMU, MMA 


i 7 ie MMU: for metals and opaque specimens and also transparent 
specimens under both ordinary and polarized light. Vertical, 
oblique and transmitted illumination. Transformer housed in 
microscope base. Focusable stage, polarizing apparatus and 
. Objectives: 5X, 10X, 40X, 100X. Eyepieces: 
MMA: a simplified v version of MMU, 25 - 


UNITRON PHASE CONTRAST — - Models MPE, MPEA 


—- MPE: Indispensable for the study of living cells and other 
highly transparent material. Continuous transition from phase 
to bright-field microscopy by adjusting condenser height. 


is of 4 contrasts. Mechanical stage. Three phere: 
objectives: P10X, P40X, P100X. 5X, 10X, PISK. 


MPEA: | simplified version of MPE, 600K. 


ms UNITRON PHOTOMICROGRAPHY SET — Model ACA a 


Duplicates the performance of costly apparatus. Mounting on 

brackets adjust to accommodate your present camera (35mm., 

No. 120, No. 127, etc.). Viewing telescope permits all adjust- __ 
ments to be made while camera is in place and allows — 


continuous observation of the specimen, even during time 


UNITRON STEREOSCOPIC Models MSH, MSL 
MSH: for inspection, dissecting and other _ applications re- 
quiring a wide-field, 3-D view with great depth of focus. 
Inclined binocular head with distance and diopter adjustments. , 
4 Revolving nosepiece. Choice of 3 objectives among 1X, 2X, 
eet 3X, 6X. Eyepieces: 8X, 12X, 15X. Models with both high a 


MSL: s single- magnification stereo with vertical binoculars. 


FREE 10 DAY TRIAL ‘and re-crdered — UNITRON Micrescupes. There coson! 
wd 
of Chicago = 


Be urgh Plate Glass 
tinghouse Electric 
"Dew Chemical Co. 
Brown University ay 
— D. Little Co. 


ENT ‘DIVISION OF 
UNITED SCIENTIFIC CO. 


IS YOURS FOR THE ASKING > Please send me your catalog on UNITRON Microscopes. | 
This colorful catalog gives complete Nome— 


specifications on ‘the many UNITRON Compony. 
models available. Send for your free x City 


— — "$949 &§ 
— 
— 
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tip; seat Graduated Centrifuge Tube No. 45165. 


‘Kimble Micro- -Burettes and Graduated 


work demands accuracy, demand Kimble Glassware 

Pa Burettes: You can ard hy; podermic syringes. Sté indard burettes and tubes are thoroughly 
i. ‘deliver drops as fine as ma needles mi ay be used with this annealed to increase n mechanical - 
ml with the detach- . Burettes with conventional "strength. Graduation lines are fine anc 
é > pk itinum alloy glass tips are also a avails sharp with fused-in permanent opaque 
= tip. orifice is “Ge Centrifuge They to permit easy and precise reading. 
“ gauged to control delive ery speed and or made from tubing having heavy, Every burette and graduated centrifuge | 


_ deliver contents accurately. The tip is 

constructed so that clogging of the metal hin machine tooled reinforcing bead. Out- There is a Kimble glassware item 
r tube by dirt and grease is minimized. side diameters of bodies, tapers and available to fill every laboratory need. 

- Being detachable, the tip is easily - bottoms are carefully controlled to fit Your laboratory supply dealer is ready © 
cleaned. They are attached to the holders. Lengths are held within close Oe 

Burette by means of an interchangeable limits to prevent hitting 

ground joint of the same size as stand- against centrifuge heads. 


-KIMBLE LABOR. AT ORY GLASSY Iu 


FO IER INFORMA TION ON READER SERVICE CARD PAGE 105 


i = 


even walls. The tops are finished w ith tube is individually retested for accuracy. 


| 
| 
rE 
“December 
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his easy instrument the degree 
of heat at which distortion occurs in various types of 
plastic samples, in accordance with ASTM Standard 
est D- 648. It controls accurately the rate ¢ of heat i eat in- 
“crease se at 2° C per minute, and reflects the degree of 
distortion of the plastic samples : on dials mounted in — 
the specimen holder. It may also be sé set {to maintain: 


constant ae up to 150" 


ng ma 


samples. ing one in a as shown above, — 
instrument is required to perform this and lowering it into the insulated metal bath. A copper 
test which, in brief, upplies heat to the egoling coil is provided to bring the bath temperature 
sample at a rate of 5/6° C per mimute, s 
until a flat-ended needle will penetrat : o ambient a after each test, and t to operate at 23° ES. 
1 mm under a load of 1000 grams. 
With the Vicat } Modification Kit, the 
Heat Distortion Tester can perform HEAT DISTORTION TESTER 
heat distortion tests on both hard, rigid _ fate Complete with four : specimen 
a and softer, elastic ther- id four thermometers 


— 
— 
— 
— 
— 
— COMPANY, INC. 
ak FURTHER INFORMATION CIRCLE 343 ON READER SERVICE CARD PAGE 105 
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57 957 COMMITTEE WEEK 


chnical. Committee o Meet in Phila: lelp hia, 


ASTM lectrodeposited Met illic D-16 on Industrial Aromatic Hy 'drocar- 

Hes ‘adquarters city, will be host to the on Metal Powde and Related Materials 


C-7onLime D-22 on Methods of Atmospheric Sam- 
Socie ‘ty ’s members, committee mem- Refractor pling and Analysis 
bers, and visitors attending the 1957 llonGypsumn D-24 0n Carbon Black 
Committee Week mee tings at the on Mortars for Unit M asonry E-1 on Methods of Testing 
Benj: amin Franklin Hote I ‘ebrus ary 15 on Manufactured Masonry Units E-5on Fire Tests of Materiais 


C-16 on Thermal Insulating: prials E- 6 on Methods of Testing Building Con- 
“ed In addition to the concentrate di activ- 


structions 
-4 on Road and Paving Materials on Nonde tive Test 
ity of the 200 meetings of the 26 n D-Son Coal and C E-9 on Fatigue 
ttees and “subgroups, a sym- _D-7onWood a on R: R 
> ll tuber and Rubbe ke Eff fects War 
on thermal insul: ating 1 mate ris é 
will be held in two sessions, 
ASTM Philadelphia District, 
long experienced in arrangement-m: ake 
ing for the Annual Meetings held in 
Atlantic City, is planning the week’s 
oe only official social event for Tuesday 
evening at Philadelphia’s famed 
din Institute. ‘Following a social — 
and a dinner, members. will enjoy a 
showing at the Institute’s planetarium. 
7 Tuesday evening is stric ‘tly for fun— not 
technical, no speeches. 
Ale cont: hotel and 


make their plans and return - ‘ir reser-— 
vations as soon as possible, 
As this issue goes to press, the » techni-_ 
cal committees listed below have indi- 
-eated that they will meet in 


A-5 on Corrosion of Iron and Steel eg 7% i). 


A-10 on Tron-( *hromium, Iron-Chromium- 

6 on Die-Cast \ Alléys 


etals: 
2 


7 on Light Meta Alloys: 


After the Committee Week Dinner at the { 
- Franklin Institute, guests will enjoy a 


special showing - the planetarium. 
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Franklin 7 Hotel, Philade Iphia 


perature rise small, ‘thes evelding the 
large displacement of moisture progr rams the 
renders the guarded hot plate (ASTM Ee mal insulating systems should give 
C 177) unsatisfactory for the purpose. major attention to the prevention = 


Nz al Re C “il 

The thermal conductivity of three corrosion and not to heat transfer. pai. 


balance errors of three different ress-Corrosion Cracking o sulate 
ance errors O ree dittere tested i in a wide range of moisture con ie Ww. 


signs of guarded hot plate Gacieding tent at two Dana, Jr., E. I. du Pont de & 
the 8-in. NBS design) and the depend- bel low freezing, Co. Ine. 
ence of these errors in the size and The information presented in this 
direction of the unbalance, the size and pa paper is of a fundamental nature, not Stress-c orrosion cracking of austenitic 

design of the hot plate, the therm: oj suitable for immediate use in field in- st ainless steels is often associated with i. ¥ 


conductivity and thickness of the stallation problems. presence of stress, residual or ap- “4 a 
ple being tested. and the hot plate— plied, and of e environments. containing 


cold plate temperature difference. Criteria for Testing Underground Piping 7 chlorides 


Thermal Insulation—D. D’E hio, 
Samples of ten materials, _ ranging 
2,30 Btu in. per br per sq ft F were In many cases of underground imma Jt austenitic stainless-steel equipment op- 
; tested in the three sets of apparatus, tion the layer of insulation does not de- _ erating at temperatures of 50 to 110 C, 7 
crease over-all heat loss from the pipe the insul: ation become s wetted, 
An Improved Guarded Hot Plate i - because the earth cover by itself - Here the cracking has been attributed : 
Conductivity Apparatus with Automatic ii enough insulation. Unde r these con- to the action of water-soluble chlorides ; 
abaweky, ditions, the major function of the insu- leached from the insulations. 
ation is to provide a sharp thermal The author describes a “Wic est 
“This pay paper io ikea inal an 8-in. guarded — gradient near the pipe so that an ade- _ developed for the purpose of defining 


ror late apparatus constructed ac- quate low-cost, water-excludin coat-— the relative susceptibility of austenitic 


Errors in Thermal 
urement by the Guarded Hot Plate 
to Guard Ring Unbalances— 
Woodside and A. Grant Wilson, 


cording to the requirements of ASTM ing can be applied to protect the pipe stainless steel to stress-corrosion crack- 
Me thods C 177 but with a number of from corrosion. This situation, ing as a of to the 
hanges that increased the versatility common in underground i nstallations 


liminary work on this apparatus was Recently Declassifie iec Papers in 1 Symposium on — 


reported destructive Testing in Nuclear  Field— —April 16- 18 


Guarded Hot Pk ate Con- Nonpestucrive tests de- aposiam is jointly 
ductivity Set). poe ‘Id of nuclear energy will by the American Institute of C hemical, 
be the subject of a symposium to be held Engineers, the American Nuc learSocie ty 
The Use of Envelope Type Cold Plates i in ‘at the Morrison ‘Hotel, -Chieago, ASTM, and the Society for Nondestrue- 


Thermal Conductivity + C.F. April (16 18, 1957. Testing. An outline of the progran 
-Gilbo, Armstrong Cork Co. 


stemming from 15 years of fesearch and appear in the January 
The use of this envelope simplifies development in testing applications in ASTM 
the construction of the apparatus as the nuclear field will be presented for the — al The chairman of anal symposium is — 
well as its operation and control. The benefit of those interested in using non- W. J. MeGonnagle, Argonne National 
experiments described were part of a destructive test’ me thods in industrial who represe uts the Socie 
series of studies that started in 1944 cations | from recently declassified for Nondestructive Testing. Othe 
develop a thermal conductivity appa- committee members are W. P. Bigler, 
wae that could be used at very low he papers will be divided into three ays Argonne National Laboratory, repre- 
temperatures. It was also desirable reactor materials, the American Nuclear Soc ety; 
be able to take these measurements on cluding: fuel, sheath or cladding, iveiecl . L. LaQue, International Nickel Co. 
3-in. thick samples. The apparatus and moderator material; (2) completed — » ae ASTM; Stuart Mel ain, 
_ was to be one that would meet standard _ fuel assemblies - and (3) miscellaneous. a Argonne National Laboratory; H. Migel, 
test procedures. will be presented in the morning [agnaflux— C ‘orp. represe nting | the 
Thermal Conductivity of Insulation Con- the last two evenings J. L. Swanson, Aircraft ropul- 


taining Moisture—F. A. Joy, -Pennsy l- 


se senting the American Inst. of C mical 
4 A transient heat-flow based The symposium will papers = A. Wenk. Battelle M 
the theory of an infinite heat prepared for oral presentation and some ingineers; 8. enk, Battelle 


ource, , was found suitable for the for presentation by title only. Papers— 
e measurement of the thermal conductiv- _ will not be available prior to the mee ting 


rial Inst., representing the Society for 
Nondestructive Testing; P. D. 


ibe: ity of insulation containing moisture. but all will be subsequently published by for Nonde structive Te sting; and E. A. 
he measurement is fast and the tem- ASTM. Wiggin, Atomic Industrial Forum. 
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metalware 16, filters, etc. The microchemical 
apparatus is in ‘general closely related to and determined by 


he tor ess its manner of use. It is, accordingly, necessary for the 
teel Tubing for General Service - 69), 


committee to give consideration to such matters in the 
Specifications for Seamless Austenitic Chromium- Nickel paration of detailed specifications covering the design, | 


Steel Tubes for Refinery Service (EA-A 271), form, and dimensional requirements of eee type of special- 


1p EA-A 312), Tentative Specifications for Apparatus for Determination 
Steel Pipe (BA-A 3 12), ‘of Water by Distillation (E 123 56 T) (Approved Nov. 14) 
for Heat- ‘Treated Steel Tires  (EA-A 


These new specifications, the first for laboratory vo 

‘The first three e spec ifications are » under | the joint me tric are, cover apparatus used in Te ntative 
tion of Committee A-1 and Committee A-10 on Iron- Me thod of Test Sor Water in Petroleum Products and Other 
Chromium, Irou-Chromium-Nickel and Re lated Alloys, Bituminous Materials (D 56 


and on their recommendation the Society at the 1956 Standard ‘Specifications ASTM Ther 


86) (Approved Nov.15) 


Revision inciudes the following: (1) addition of tere flash | 
point thermometers for vegetable oils, requested by 


: nual Meeting approved revisions of the specifications which | 
consisted of incorporating in the specifications the provisions — 
sovered alternates which rel ated to the columbium- 
a "Ta antalum content. __Approv: al was given on Novy. 21 to with- 
drawal of the emergency alternate provisions. 
re ‘Gpectastinie aa Ste el Tires (A 26). As the ‘ieee two tank thermometérs for Committee D-2 on Petrole “mom 
Products, and (4) several anges in the the rmom- 
_ of the acceptance by the Society of a revision of Specif s specific ‘fie ations. a 
cations A 26, the manganese ranges of ‘Speci ions A 26 ‘ 
and A 329 have been toge ‘ther. 
This r revision "comprises the addition 
| Specifications for Iron and ‘Steel Chain (A 56 - 39) (Ap ma manency of pigment which has been developed : as a result 
Nov. of the more permanent type markings now used in ther- 
n the mometer graduations. Information on the determination 
juriediction ommitte on Sted and of ice point on thermometers » Which formerly appeared 
on W rought Iron. Committee A-1 is writing a pro- i in an explanatory note in Thermometer Specifications 
F posed tentative spec ification for carbon steel chain which has been transferred to these test methods. Other minor — 
will be issued under a new designation number. The des- me changes, largely editorial, have been made to clarify the ae 


ignation A 56 applies to the new specification brought in text. 


lin re with current practice in the production and procure- 
be Tentative Methods of Impact Testing of Metallic Materials 
ment of wrought iron chain. The title is changed to ives E 23-477) (A 4 N wer beige 
Tentative Specifications for Wrought Crane Chain. ) (Approved Nov. 
i, __-viewed over the past three years have been drafted into a_ 
; 


final form considered by the committee to be far superior 
Tentative Specifications for Weighing and Drying Appara- 


o the previous methods. They relate specifically to be 
ior of metal when sul ested to a single application of a 
tus for Microchemical Analysis (E 12 124 - 56 T) ‘ 


load resulting | in multiaxial stresses associated with high 
rates: of loading, with low temperature, or combinations : 

tions are the first prepared by the new 
e on Microchemical Apparatus of Committee _ 


both, the me veh: anics of which subject the metal to 
. They were originally prepared by the Committee on Title has: to 
Microchemical Apparatus, Division of Analytical Chemis- as. Ki 
of the American Chemical Society. This work, under 4 
way in the ACS since 1949, has now been | transferred to the Quality Control 
ASTM. These specifications cover the following types of Recommended for Probability ‘Sampling 
microc -hemic: al apparatus: combustion boats, weighing of Materials (E 105 — 54 T) (Approved Oct. 29) 
bottles, weighing cup, weighing tubes, spatulas, forceps, — _ This practice is primarily a statement of principles ae 
tare flasks, metal cooling block, metal crucible containe r guidance of all ASTM committees and others in the prepa- 
rig with glass cover, and drying apparatus. = = == ration of a sampling plan for a specific material. — The 


= 


Committee D-i on Paint, (2) ade lition of set of eight solidi- he 
fication point thermometers, prepared for 


“chemic al apparatus whic wi 
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Performance Studies of Reference Elec- 

> trodes and Their C omponents at High 


lodern Deve ‘lopments in pH Instrumen- 
tation—W. R. Clark and G.. A, . Perle 

T | T!O N Leeds & Northrup Co. 


Proble ‘ms in Measurement of the pH of 


‘Symposium on Properties, Tests, and Performance o oF untit — of pH 

= ments in Analytical Chemistry—Henry _ 

THIs sy mposium, spon- Mecsurement of § of E Measurement of Acidity in Non: aqueous 

by Committee Elee troplated Joatings—G. B. Bowman, Media—Martin Kilpatrick, Illinois Insti-- 

deposited Metallic Coatings, was pre- Standard Steel tute of Technology 


sented at the 1956 ASTM Spring Meet well Spring & Azle Co. Indicator Acidity Functions for Non- 
in Buffalo, and again at the ASTM rac — aqueous and Mixed Solve 
Second Pacific Area National Meeting i Kelite Co, pring, Paul, Harpur College, and F. if 
additional paper included. omparison of the Corrosion Beh and Copies of this 104-page symposium 
This symposium, bringing together at Protective Value of Electrodeposited ‘STP No. 190, can be obtaine 
time summaries of tests on coatings Zine and Cadmium Coatings on Steel— Race 
conducted over a period of years, out- C. H. Sample and R. B. rae Inter- — Phila., J nave rice: to me oh 
lined 1 national Nickel Co., and Mendizz za, 
ined the role of Committee B-8 in $1.85. 
combined progress report and report of 
tations point up areas in which further Atmospheric E xposure of Elec ‘tropl: Symposium on Specific 
study can be conducted ‘profitably. Lead Coatings on Steel—A. H. Du Rose, oy 
The broad scope of this Sy mposium i is Harshaw Chemical Co. Gravity of Bituminous 
William Blum, Bureau of Evaluation of Phosphate Coatings on Sciric gravity has 
Standards + Electrodeposited Zine—A. L. Alexander, import: ant role in the present-d: ay de- 
Corrosion Behavior and Protective V. aie Naval Laboratory — sign and measurement of compat ction of 
Copper-Nickel-Chromium and Nickel- bituminous paveme nts. It is cus sto- 
Chromium Coatings cn Steel—C. Orde STP No. 197 from AST marily used in determining compaction 
Sample, International Nickel Co. Headquarters, 1916 Race St., Phila., mixture 
Evaluation of Methods Available for Pa. to members, $2.25. vast, it has been the practice to me: asure 
individu: ally the spe sifie grav ity of ea each 
Syme ymposium im on pH Measurement hs, component in order to determine the 
Ju or what is the pH achieved as a single conventional stand- not been an accurate or saintactos tory 
value? What are its restrictions and scale comes slowly into general use 
_ What is recommended throughout the world. Techniques ‘The pape 
sts andard practice for measurement? ave been devised for the accurate cedures whereby the specific gravity of 
_ What about measuring pHa at high te m-— me asurement of pH unde r speci the bituminous mixture may be meas- 
peratures s and pressures, in nonaqueous conditions: of unusual difficulty and ured quickly and accurately using 
solutions, in blood—and what is involved on ch thought has been given to the portions of the compacted mixture. 
rumentation for measure role of pH in reae tions of interest The authors discuss the pitfalls involved 
: ments? i These and other questions are _ to the analytical and physical chemist. in the choice of bulk and apparent and 
answered or clarified in this Symposium BP i increased laboratory and industrial true specifie gravity as a means of deter- 
s pH Measurement, sponsored by Sub- Bence: of nonaqueous and partis = mining the proper ratio of bitumen £ 
committee 22 on Hydrogen Ion Deter- aqueous solvents has stimulated the aggregate. its” 
itions of Committee E-1 on Meth- search for functions that will give a use-_ of the 
ods of Testing and presented at the _ ful indication of the level of ac idity and this sy mposium which was held at the 


June 1956 ASTM Annual Meeting in a in these media. It is the pur- ASTM 59th Annual Meeting in June, 
Atlante City, pose of this second Symposium on pH 195 under the sponsors ship of — 
the ten years that have Messuresnent to coneide these new de- tee D-4 in ‘and Paving Materials, 


itles wad ‘authors of Ap rs as of Pavine 


Gore Specific Gravities and Specific 


ravities of Bituminous Coated Coarse 
P. 


ger yo s by Mes ans of a V olumeter r— 
G. Bates, National Williams, L. E. Grimmer, M, 
Standards 


Me and 8S. 


— 

— 

— 

— 

4a 

q 

nology have been made. To keep pa 

the expanding application of p 

of experimental pH values has becomg 

standard pH methods is gradually beit eg 


Measurement of al 


Gravity of a Bituminous Mix- 

ture by Solve nt Immersion—P. J. 
Development and Application of 
iffective Specific Gravity of Bituminous 
Coated Aggregates—J. R. Martin 

H. Layman, Jr. 

Maximum Spe cific Gravi ty of Sevninions 

Mixtures by Vacuum Saturation Proce-— 
_dure—J. 
Specific Gravity and Voids Relationships 
Pavement Mix Design—_ 


St, Phila, Pa. P 


Price: 


‘Zine: Coated tron 
Stee el el Products 


T HIS 144-page publication 
s sents in a convenient form for refer- 


= fered to Schools at 


X-Ray Diffraction 


X- ‘Diffrac tion 


Data a Card File published by ASTM is — 


ence the various ASTM standard and oe now being offered to educational institu- 


tentative methods of test and specifica- 


tions pertaining to zinc-coated iron and 
steel ts. They re the most 


The « stion sponsored by Anal 


Committee A-5 on Corrosion of Iron 
d Steel and includes all the specifica- 


_ prices. _ The discount is offered only on 
basis that the card file will be used 
for A ce 


Gonsat 80 per cent discount from the 


ASTM hs much of the 
the Joint Committee on Chemical _ 
sis by Powder Diffraction Methods * 
ich has “compile ‘d data for the ide1 
cation of approximately 5000 crystalline 
1aterials by the Hanawalt method. The 


re bee Joint Committee is sponsored (in addi- 


‘tion to ASTM) by the American Crystz 


Assn., the British Institute of 
sis eo! 


A-2 on Wrought Iron, B-1 on Wires for - Physies, and the National Association a 
Electrical Conductors, and B- on Non- of Corrosion Engineers . Thed ita have 


| Metals 
greatly exp: unded 
1956 provides in the latest 
edited form all the methods published 
in the 1950 edition plus many new test- 
ing procedures that have been fected 
E-3 on 
( ‘he of Meta 
volume is the only one in which these 


with specification requirements with the ; 
minimum expenditure of time and « effort, by 


ny 
= stent with accuracy. While pri- fae turers and purchase rs of iron and — 


marily of a referee nature, the me thods 
are widely used as the basis for ‘some- 
what more rapid techniques for routine © 
' analysis. _ Many of the methods, par- 
ticularly the photometric procedures, — 
while of referee accuracy, are suffi- 
ciently rapid to be used for routine pur- Re 
The several spectroche mical methods 
‘included in the book were prepared by 


ASTM C ommittee E- 2 on Emission 


Spectroscopy. Also included are 


on standard samples of metals issued 
by the N: ational Bureau of Standards. 
ie Greatly enh: ancing | the usefulness of 
is publication is the detailed index 
which lists each method and procedure | 
under at least two broad headings; the 
metal, and the substance to be de on 


such as photometric and e 
are so listed. No effort 
to make the inde 


- can be AS STM include reproductions of the photogra phe 
i Headquarters, 1916 Race St., Phila., are available from ASTM Headquarte rs. 


Pa. Price: $8; to members, $6.0 


been collected from industry, literature, 


4 Order 
Race ‘Bt, Phila., Pa. P rj 


47 standards : appear in nie 


‘Magnetic 


Magnetic Particle Indications on Fer- 


The *y are intended to assist in the classi- 


ae are included, covering linear disconti 
d. methods in certain spec ial ities (hot. tears and cracks), shrin 


inclusions, 


Ferrous Metals and Alloys. 
from ASTM ” Headqu: irters, | and laboratories and are available on 4 

plain 3 by 5-in. cards, 4 by 6-in. Keysort * 


ii ards, and standard IBM cards. The — 
—Keysort cards have the Keysort coding | 
around the border with holes punched — 
but not notch coded. Instructions for 
coding are supplied with the Keysort 
corde. 
“ Beside the great demand for these 
data by research laboratories, geological 
research departments of universities, 
government and industrial laboratories 
in the United States and Canada, -_ 


$2.25: 


~ 


eference | Photographs for 
etic Particle Indications 
been discussed for m: ears by tient. .* Ray Diffraction Data File is being 
used by many laboratories in Great 
Britain, Fr ance, Italy, Germany, 
Be Sweden, Switze rland, South 
America, Indonesia, — 
Malaya, ‘nd Ji apan. 
ie The editor of the ne file is G. 
Brindley, Pennsylvania State Unive ersity. 
Associate editors are: Benjamin Post, 
Polytechnic Institute of Brooklyn, Sig- 
mund WwW eissman, Rutge rs University, 
and L. G. Berry, Queen’s University 
fication of these discontinuities and to Several Research . Associate- 
be used for comparison with the indica-— 


ships at the National Bureau of Stand-_ 
tions observed on actual castings. The > ards have been established by the com- — 
_ reference photographs have been repro- ‘mittee for the review, selection, and 
= through the courtesy of the Ste el 


preparation of new patterns of sts andard 
Founders’ Society from photographs « ob- materials as required. = 
tained from its me ‘mber companies. 


Literature and schedule of prices of the — 
Forty-seven reference photogra uphs X-Ray Diffraction Data Card File will 
furmished by writing the X-Ray 
ge, Dep: urtme nt, ASTM He: adqu: arters, 
inte ernal chills, and unfused Race St., ‘Phil: a3, Pa. 
chaplets, porosity, we Id discontinuities, 
false indications, and magnetic anoma- — 
lies. The explanation of the reference | 


photographs as well as four charts which — 


steel castings has finally reached fruition — 
—Tentative Reference Photographs for | 
-rous Castings (E 125-56 T). The col- 
lection of reference photographs covers 
~~ and degrees of discontinuities oc- 
curring in steel castings and other types 
of ferrous castings detectable by the 
dry powder magnetic-particle method. 


at a price of $2.50; 
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classe ec — 
been 


by Committee B-5 cod 


ti 


Walter J. Smith 


worker requires top-notch teachers 
the high school and college levels. And 
spread bounty, conveniences the low academic salaries in comp: arison 
~ health protection, and hopeful future for — with those of industry strongly en- 
our children. Most Americans accept courage the potential teacher or pro- 
i all of this without thinking. A few, - fessor of science to pass up a career in 
however, have realized that these attri- the classroom and join the rush. 
butes are created by technological Besides an in: adequate number of its Oc ‘tobe — g in Hershey, 


- vances made possible through research search workers, there is a le , Committee B-5 on Copper and 


_. But how very few indeed understand _ tendency toward fewer dedicated re- Copper Alloys expressed its apprecia- 

‘that our way of life and our national search workers in the ranks of new. PI I 4 PI 

tion to V. P. Weaver of the 

strength can only be maintained and comers. This condition, of course, 
os Brass Co ., the retiring see retary, 

improv ed if the spirit and activities ae pares with | the absence of compe- 

are continually and tition for jobs. Some young gradu: 

kept vigorous. Failure to underst and are professed opportunists who 

importance of could eas y unashamedly for the “softest 

1 to a se rious decline of our economy. Perhaps t this attitude conforms nme § 


I w the re are signs of what might economic law. It does not | SS mites Mectine.” Also the indi t 
“To insure the future for healthy future for research. ing. the 


‘gifts presented d to Mr. 
__— were a gold watch, a parch- 
ment scroll, and a Jimmy Hatlo 
depicting “A Com- 


> of Mrs. 
i selves requires not only timely recogni-— People who consider our national nized by a cash “orchid.” 
tion of our shortcomings but also that: ngth have turned to research as an to gifts 
prompt corrective action be taken. essential policy. In the Soviet Unien, 
received a scroll the. 
on +h is not something which con- for example, enormous effort is ex- ing verbal bouquet: 
cerns only industry, Government, and pended on the education and training of 
a few special people in laboratories; asa young scientists and engineers. While 
The Members of Co Committee B-5 have 
vital fes ature of our whole economic we are beginning to falter in our train- = 
sine the heard with great regret that Vincent P. 
ructure, it is everyone’s business. gra 1ey “" vigorous and ex- Res found it necessary to resign as 
aa course no one, except those specially panding in theirs. _ Should we therefore [ Secretary of this group after. ‘12 years of 
traine expects to be familiar with the astonished to find that we are rapidly meritorious service. 
theory detai il of research work. being overtaken in technology? His service in this capacity has been 
In fact, the term “‘research’ * implies so mt is not our purpose to reiterate what — outstanding, recognized by producers and 
much that it almost defies simple, yet | so many already know very well. But a consumers of copper products and by the 
a adequate, definition. Even those di- a must be made perfectly clear to ev very= headquarters staff of the American Society 
rectly engaged in research can them- — one that whatever threatens the quality s Sor ger Materials. Mr. Weaver's } aie 
selves encompass only a limited area, and vigor of our research thre atens our 
™ > streng as an ion Ss 
and they do well merely to kee strength as a nation. This threat now realizes he alee active th the 
he progress of othe 8.5 eve exists at a time of world disquiet when n deliberations of such other groups as . ASTM 
one, whether he is technical or not, a we can ill afford to sacrifice our strength. | : Yommittee B-1 on Wires for Electrical 


ties is more readily when one 


can be fully aware of the necessity for vs _ Various solutions to the problem have Conductors, ASTM Committee B-7 on 
research. Everyone should be aware proposed. Higher salaries for Light Metals and Alloys, the ASTM Non- 
that our creative system based on me. teachers are essential, of course. — In = Ferrous Metals Coordinating Committee, 
search will endure only as long as the re Massachusetts, a promising start has a: and the Non-ferrous Subcommittee of the as 
exists an ample flow of new worke rea been made with the Lexington Plan by — ASME Boiler and Pressure Vessel Com-— 
stream of well-trained, ambitious, im- which teachers alternate classroom du- He has 
aginative young people eager to ties with an industrial position. Also, 
etals Committee of the Society of Auto- 
the unknown, the suggestion that retired scie 


motive Engineers. With all these other 
ag R is unnecessary to dwell on ‘aes he and engineers be allowed to teach tech- appointments, Mr. Weaver has still deveted 


a present serious shortage of engineers and __ nical subjects in high schools and col- —_ his most intense efforts so that the member-— 
¥ = sl ‘scientists. M4 Some people minimize it as | leges has merit and certainly shows pro- ship of Committee B-5 has been kept cur- 
an incony enience of the present time. sip rently advised of the projects within 


. Others maintain that the situation wil By adding our voice of concern: i group, and so that the actions of Committee 
= 


; Py correct itself and that high salaries will Ke others, we hope that the ery will be 


heard, so that eventually the coope a an The Members of Committee B-5 will long 


into the technical profess sssions. They of Government, industry, remember his valuable contribution, 
= that it takes from four | to ten and schools will be able to. correct the their utmost appreciation & 


B-5 would be handled expeditiously by the 
parent Society, 


eventually attract more young men 


+ 
; to educate and train 2 n effec- present faults. Only then can we look — him for this 12 years of service on “m. 
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United States Ai 


tHE Air Force we 
are of the contributions 
you and fellow engineers 
scientists have made toward theimprove- 
and air weapon sys- 


in the face of an accelerated technologi- _ 


for Supe! 


= 


4 


“Propulsion cmanoend for aircraft and missiles have reache 


oy 


= bes 


most always limited our knowledge of aveilable 


enable us to have that superiority. 
Russians Trim Our Lead 

This demand is ms ade forcefully clear 


tems, and we_ sincerely appreciate cal build-up within the Soviet Union. 


them. In regard to current progress, 
noone can you hav e done and 


on the only in term 
of national economic progress, but i 


ra ithin the short space of time since te 


_ end of World War II, they have trimme d- 
our scientifie lead from ov er 


toverymuchiess, = 
In ree ognition of this challenge, an 


terms of military needs as “os ntion is definitely not to lull you 


iec te requireme nts for National 


weaben whic h is progressing at rates 


of geometrical proportions, are placing — 
a tremendous burden on the resource 
of our country. — Ni ationally, it is or 
ent t t and -prese rve th 
y of life the inte 


shit to their « own wi: vay 


port of wees aims s pre supposes our mait 
2 taining a margin of operational and 
technologie ‘al superiority over any 
de mand exists for the brainpower of our 
strategists, our sc ientists, 


address of the President’s National 

Luncheon held on September 19, 1956, 

the ASTM Second Pacific Area ] 
Meeting i in Los Ange les. 


ew. 


and our 


* Presented by General Irvine as the fea- 


worth of flattery ‘for jobe 

7 Rather, I shall briefly review the work 
now being done, emphasize the require- 
nts" facing. ‘both industry and th 


military in the neai future, — 3 civilian use the Boeing 707, 


ously urge you to exert every ounce of 


In the modern weapon our 


ing at the outer barriers | halfws ay ay tow ard 
the new frontiers. 


entire vocabulary is rapidly changing. 
We calculate speed in terms of Mach 
numbers. We speak of tropospheric 
and stratospheric altitudes, unlimited 
range, megaton radar “lock on, = 
automatic filight control and landing 
We have the century series of super- 
sonic fighter aircraft in being—the 
F-100, -101, -102, and 104. We have 
the new B-58 and B-66 bombers, the _ 
C-130 and C-133 turboprop transports, 
and the backbone of our air fileet, the 
_B-52, with its supporting KC-135 jet 

er. De ve ent ant 


jal ty: ou soon h 
1e 
Douglas DC-8, and the Lockheed 


your creative, scientific know how in in E Jlectra. Tremendous new ances 


developing be tter or radically new 


in military weapon sy stems. are boiling 


materials for the aircraft and we eapon the pot of 
ca 


systems of tomorrow. 


In 1923, shortly after Lt. Al W illiams 


s set a speed record of 266 mph, authorities 


called a halt to speed contests on advic = 


z of medical authorities that flyers now 
had ‘ 
the air which is possible without grave — 
risk to human life.’ Today, 33 years 
later, the Cornell Aeronautical Labora-— 

tory is using a newly designed shock tube 
:7 ~ to explore speeds up to 22 times the 
speed of sound Between these extremes 
of 4 miles per minute, and approxi- 
ms itely miles second, current 
_ materials research has far exceeded the 
‘anit ations of the past, and ; 


‘Achieved the maximum speed in to perform — 


The Modern Weapon System 


on 


weapon system is an air vehicle, 
engineered, developed, and produced, 
specific mission. 
ground environment is an essential | 
integral element of the sy 
7 bi Basic to the development of any new © 
air weapon, is the impelling requirement — 
real functional supremacy over its 
— military problem of continuously — 
“maintaining this weapon supremacy 
pot ential, fore. 


= But just what is a “Ww eapon sy ystem?’ i 


— 
- 
a 
ig 
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duction. The relatio ship 0 


ma 
ent to this military | 


prol ble m 


a omaeet in aviation is no longer pos- 
_ sible by making advances in only one 
OF “the engineering areas involved. 
Commensurate progress in all fields 
is necessary to attain successively higher i 
plateaus. Today’s aircraft are closely 
integrated systems, rather than hap- a 
hazard combinations of loosely con- 
rected components, as they were not so 
long ago. For example, evolution of — 
the jet engine did not in itself give us — 
combat-worthy jet aircraft. There had — 
to be commensurate progress in aero 
dynamics, electronics, structures, con-— 
trols, instrumention, and ground facili- 
ties, before jet aircraft could be 
employed effectively in routine opera-_ 
tions. Continued advances in propul- 


capability cannot be exploited 


unles ss similar advance es il 


Materials Limit Prog 
Propulsion systems for aircraft 
missiles have reached a stage of develop- Ya 
= and where progress 


—with temperatures in the area 


i" 10,000 F or more. 


out comprominng desirable character- 


cated with 


in a test of sculptoring one of the 
wise, our intercontin ental mis- 


titanium alloys, only removed cu in, 
siles may be achieving speeds of Mac - _ minute. The test of high-strength _ 
-steel parts being produced 
reported similar low cutting-speed rates, 
le ads to the conclusion that the machin- 
re suitable for use at these tempera- * ing time required to produce equivale nt 
tures, and have strength-weight ratios parts from the new materials, compared 
and service availabilities comparable ae with those now being produced, from 
our currently used materials. Furthe - aluminum alloy, will increase in ordet 
more, since our aircraft propulsion sys- of magnitude... from 5 to 300 times the 
tems require a significant portion of the aluminum machining time. As you can— 
scarce or strategic alloying materials, see, our ability _to manufacture and 
there is a continuing need to de ‘velop mass-produce hardware, from “ 
more readily available materials with: aterials under development: may be 
retarded to the point where the value— 
istics. We must stop looking for an 


them into the modern 
easy way out. . You and I know what — weapon cannot be justified in terms of fs 
can be accomplished by the | use of dollars and cents. _ With this problem, ., 
cobalt, beryllium, | nickel, and the like. es like the high-temperature problem, and — 
I imagine that top scientist: weight-reduction problem, we 
discover new prope rties by reduci have your assistance and ac tive par-— 
the degree to which these metals are tic ipation, 
additives. We must come Major Needed 

changes our entire thinking, i in re gard to ~ It is not enough merely to advance 
use of materials in air vehicles. the “ste = of the art” in the materials 

WwW e all recognize the need for light- field in step with adv ances in other 
veight construction in aircraft and mis- fields of aeronautics. Materials must 
siles. But just how important is it? =: pace this progress. What we need are 
It has been calculated that for eve ty ~major “breakthroughs’’ all: e 
pound of increase in weight of engines or . Without dramatic, 

equipment, at least 10 additional pounds 

of str uctural weight are required 


Materials are ‘needed that 


7 


along” 
dine. revolutionary 
in materials we will 


if not impossible, to 


maintain the same aircraft performance 


By this adds up. 


one their prac tic al 


ment depends only on design ingenuity 
‘and suitable materials their con 
the engine designers should run out 
_ of ideas for making things hotter for the 
mnaterials engineers, they can turn to 
the fue ‘Is and combustion people for 
assistance. The high energy-re lease 
rates possible from special fuels under 
development may prove most difficult a 
solve from a material standpoint. 
Requirements exist for improved 
‘materials for | the compressor and tur- 
bime sec ction, combustion chs ambe Ts, 


tion. a few years ¢ 
air transportation 1 will dict 
For example, will” 
require compressor discharge tempera-_ 
tures over 1500 F and turbine inlet — 
temperatures over 2500 F. In this 
same time period, we will have nuclear _ 
propulsion systems; this means that, Fp 
in addition to temperature problems, 


look for new materials. Plastics 


Re ‘liability must be proved beyond 


tior 


cu in. of 75ST aluminum alloy per min- - 
the situation will: be further -compli- ute. However, this same machine when 


your ans we e 


uceess 
Obviously, ffo 
ize our But neither can we 
afford to destroy economically the very 
way of life which we endeavor — 


ve ( cannot afford to jeopar 


characteristics. At $50 a pound, just superiority. i 
a “ball park”’ figure, for the cost of air- thea, 
 Itisunderstand- It is my sincere hope that infe 
able why the use of $10 per pound — ‘regarding our problems will find its way 
titanium alloy may not actus ally be an ae into your he arts and minds, and will © 
expensive solution to the weight-reduc- stimulate independently sponsored re- 
tion problem. Once again I must ask 2 search and development programs. ai 
that we refrain from following the easy — say this because the magnitude and 
ssure path of complacency es urgency y of military requirements have 
yur goals. . ou | can and must ¢ in the last few years fostered a tendenc Vv 
"ss to look to the Governme nt for the 
sa how terrific possibilities but financing of most research and develop-— 
ye e doing about it? W ‘hatever ment, the results of which have military 
might be, it’s1 not e enough. ~ cs as well as commercial applic: ations. — If 
the present trend continues we 
Proving Reliability J ASTM’. reach the point where 
expend litures can no longer be borne by 
a the civilian economy without affecting 
doubt before new materials can be “ee way of life. The absolute qualita-_ 
introduced into a multimillion | dollar tive indefinitely to 
Unreliability may a be 
ful accomplish- i 
m on anc of 
unt 7. Proving of ms a 
terials is one of the jobs for the members | 
of the American Society for Testing -— 
terials, 
recent study regarding the impa militarily. 
of new materials on machine aed _ To be sure, the Soviets ee a similar 
reflected some rather startling informa- problem. However, they can solve it 
1. In “seulptoring” wing skins, a by using their dictatori: geste rs to 
ial- -purpose machine removed 300 funnel practically unlimited resources 
‘in men and materials, into their mili- a 
tary 
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terigils 

become 
pene tutes one of the major building blo = 
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available materials. We know, how- 4 
ever, that many improvements and ney 

tm 
iii 
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— 
sion systems. In three or four years = 
a propulsion system _ developments that 
must have will result in turbojet 
— 
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— 
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Soviet Installations 


the company of « our Air Force C thief of 
Staff, Gener: al Twining, and other 
United States Air Fore e leaders, 
an opportunity to see -firstha 
dence of their ability to d 
engineers 
their milits ary 
Zhukovski 


effort. We the 


Air Acadet my— 


sciences over a 53-year period. 
Several things about this academy 
impressed us. One was the apparent 
high quality of the instructors. We 
met several of them in different special- 
ties and it was apparent from our con- 
-versations that they were outstanding 
in their fields. We were also impressed 
4 the amount of mode rm up-to-date 
4 ‘quipment they made available for 
their tr: iining. They used 
over 2 million frames per second, for 
studies, and a great, amount 
of advanced ipparatus teacl hing” 
ulurgy. the testing | of ma- 


» Ss 
terials, spectro-analysis and other for supersonic transports and, 


such advanced te chniques were norm: 
most unexpected facility we encoun-- 
tered was the wind tunnels, one of which 
operated at Mach 3 and another whic h 
_ they s said could produce Mach 5 condi- 
tions. Of course, we have: wind 
tunnels of thi apacity | in the hited 
uipme ent for a training installation. — ad 
“ae was quite apparent that their sc ien- 
ific efforts were not suffering from lack 
# resources. When asked questions 
egarding their budget, they were 
unable to understand exactly what we 
meant. The Soviets have the ability 
to direct their ‘ top scientists and engi- 
neers to whatever program they desire. 
F or the most part, this means to their 
military effort. They discard competi-— 
and project similarity. The 
importance of any given project dic- 
~ tates the esliber of professional person- 
nelassigned. I do not wish to leave the 
impression that the Soviets have un- 
_ limited resources, but there appears to 


cP. be no stinting once a national decision rs 


has bee n reached to go ahead with a proj- 
Their standard of living is based 
on whe it is left over from directed pro- 


ms be tter utilizing adv: 
ny which are unique to a free economy 
Such as ours. Foremost among | these 


7 


fe the military position of the nation. 


with 


Fr allies. Some of our allies are already 


laboratory photography of 


4 


incentive -erea 


in 


ted by The 


fail i tn it we shall sure dy f 


future scientific 


ancial but ¢ 


Thus, private research and deve lop- 
“ment can serve a double purpose, by 
_ benefiting the individual both as an 
investor and as a citizen. Addition- 
ally, private research and development — 
foster a stand competitive at mosphere. 
From a pure ly ¢ ommercial or civilian 
viewpoint, we compete among our- 
selves. From a military viewpoint, we 
and attempt to surpass 
our potential enemies. Also, and ‘this 

is imports int, we compete with | 


ahead of us in the field of j jet t transporta- 
tion, but we will catch up. In fact, we 
will advance them by a few years. 7 The 
transports that Boeing, Douglas, Con- 
vair, and Lockheed are tooling up to — 
_ produce will be far superior to those now 
in _existence—and this is just “the 
ginning. The road is being: paved 
follow- 
ing that, for nuclear transports. _Ima- 
gine flying around the world, nonstop, 
in 24 hr or less: Los Angeles to New 
York in a couple of hours—just one 
As a point of interest, ‘private 
try is already viewing with an eager eye 
the oming of small j jet aircraft. T o the 
of our Government and our big 


“4 


worth $20,000 an hour to his company. 
At that rate, the difference between :‘ = 
and 8 hr across the country is inemactei,. 
He can’t afford to wait for an airline i. 
going his way. When he’s ready to “ 
he should have his own jet st: and-— 
ing by, ready fortake-off. 
ae efit T he assumption of a greater share of 
reh deve burden. 
help us another | and 


‘the many thousands of competent 
specialists i in, private enterprise through- 
oan the country re present a technologi- 
cal asset that Soviets will find 


are aiming toward scientific and tech- 


sit behoov es each ant 


age, advise 


be successfully projected inte the 


in schoo e mus inspire 
‘hool. W t ire and moti- 


also contri to developing, training, and moti-_ 


Vating young se ientists and engineers to 
continue with and to improve upon, 
_ the technological advances we have so 
far accomplished. Every experiment 


you conduct, every pros ess you develop, 


almost every idea that you convert 


to testing methods and equipment, antic ag 
ipates in some degree the future ca- 
pabilities of young men and women now ¢ 
in school. Many of these young citi-— 

are uncertain of their life-work 
plans. In comparison to the young © 

Soviet manpower pool, too few of them | 


nical careers and professions, 


1 eve ry one of u 
to give active and enthusiastic suppo 
to any effort—educational, governm 
tal, or industrial—that tends to encour 
, or induce young Americans 
into these critical skill fields. Unless 
we do so there is no assurance that our 
current rate of progress will continue — 

years ahead. Over 25 per cent of the 
people i in this great country of ours are 

vate these young men and women fi a 
pursue those studies which will enhe nce 
their ability to participate effectively in 
the brave new horizons of the future 
In this way, their future and the future 
our will continue to advance 


us to solici it your 

participation: in mee ting ther m. 
materials folks must get ahead and stay 
ahead of our are ou 


ability of the new materials. You — 
must develop better manufac turing 
methods and proc cedures, more precise 
accept the responsibility and 
your fullest capacities toward solutio 


to the problems just outlined. 


T am convinced that the American 
‘Society for Testing aterials will 


ult to match. Our combined pioneer as they always have i In unloc 


Ps. efforts in solving the pressing problems — 
in this field is of vital importance to 


all of us. Our future depends on what < 


we do toda ay to strengthen tomorrow’ ot 


air mei 


ing the doors to scientific progress— 
thus assuring that the free people of our . 


reat country will provide the leader- 
hip to make this world of ours a | be tter 


iment for 


| 
Sone of — 
i 
i 
‘ 
In closing—my purpose has been top = i 
Unique Advantages in a Free 
A 


it is all will continue to. 


7 pass the word along. ASTM is an 
DECEMBER 1956 organization distinctive i in its activi- 
<i at ties and worthy of hearty recommenda- _ 
tion—and from the “standpoint a 
saat classes, membership is a most practicable — 


way of keeping informed regularly of 
research and standardization deve slop- 


‘ ments in materials in the div 
in which the Society functions 
a Why not keep : a supply of me 
literature a and : application fa 
nd? Headquarters will be glad to 
send a folder about the Society giving 
ership | ets Hig gh 
i argely as a result of the Student: 
The anks to All Who Aided i in ts 1000 Mom ers = ‘mbership Prize Awards we have had e 
Information has been given in the 
BULLETIN: concerning the interest of 
Ns THIS issue goe es to the box. Others are various District ( ‘ouncils in 
pres the tots al “membership: of o transfer to Sustaining as of January, awe ards whie 
Society is just over 8600. More than 1957.) 
Bi a new members have been elected = The committee on Men mbership again in Lape’ the very are at intere sti 
a the current calendar year, topping — asks that each ASTM member continue 
last year’s record by 225. The Commit- to be alert to opportunities to present 
~ tee on Membership and the entire Board the adv antages of membe rship to both 
of Directors appreciate the efforts of all individuals and companies, and to engineer in 
_ who contributed toward this gratifying ‘i stress that new members can contrib- ds ays the know ledge of what ASTM > 
result. ute to the Society’ s research and stands for ‘and some data on what it is 
ays, the current meanborship has standardization work doing, at the same time furnishing him 
one of the main sources of new The Committee further rec helpful information on materials. 
membe rs. The s acquisition of new affili- the intensive cooperative efforts, par- Headquarters will gtadly send further 
ticularly in 1956, of many of the techni- deaile on request to members interested 
interest is an important factor i in main- eal committees and District Councils in sponsoring Student Me mater 
ti aining vigorous membership growth. making ASTM more wide ly known in Awards sal alma mater. 
In noting the favorable aspects of the their respective technical; and ge 0- 
19% 56 membership picture it is significant | graphic areas and bespeaks ¢ 
to ree ‘ord th: at there was consistent cor 
Individual, 


been most enthusiastic and ene rgetic in 
enlisting prospective membe rs. 


age limit of the former group to Sect on otandar ization 
30 years) got off to a good start in its | y Hopk.as 
“first year, with some 90 new Associates NEW SUSTAINING MEMBERS 
enrolled as of November 20. De signed 
antic Coast Line 0. 
" | Cast Iron Pipe Research Assn. Hess, has been invited to present 
Cities Service Petroleum, Inc. talk at Hopkins University 
ing “faculty. ma an, the j ate 


Evans Producis Co. covering the methods followed in ar- 
promises to. be an effective: tool Fairbanks Co.,  riving standards. This talk is given 
4 ac complishing this dual purpose. Harbison-Walker Refractories Co. connection with a course on 
Sustaining class, with its 
liberal publication be mefits, cont s having an important place in — 
attract many companies asso-— anagement, and ‘the part 
ciations. At the same time through and played by the technical societies, and 


annual dues of $150 it aids substantially: | St. Louis-San Francisco Railway “a | in the preparation of standards 
in underwriting the work of the Society. Silicones Div., Union Carbide and | ismentioned. An excellent opportunity 


(hist thoes ‘recently joining the Sus- 1% provided to present the workings 
— 11956 4 


‘more recently o d s | 
reeently “organizec group 


ano no of Waverly Press. 
ards are re ferred to in “the 
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— 
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| 
a 
— 
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Schedule of ASTM Meetings 

This gives the latest information available at ASTM He: adquarters. 

that the Board of Direc tors shall select. a notices of all district. and committee meetings customarily distributed by the 
’ ‘ officers of the respective groups should be the final source of information on dates — 

Board has considered the report of the a and location of meetings. This schedule does not attempt to list all meetings of | 
tellers M. Redstreake and F. P. | smaller sections and subgroups. 


nominating committee, and has January 21 Committee A-1 on (Rice Hotel) 


appointed the members below. | January 22, Joint’ Meeting—St. Louis District St. Louis, Mo. 


a 
Miss ty of Prof 


mittee as ex officio members are the three January 21-23 Committee D-19 on Industrial Water Charleston, S. Sumter Hote) 
immediate past-presidents: L. C. Beard, January 31- Committee F-1 on Materials for Electron Washington, D. C. (Mayflower Hotel) 
Ir., N. I .M hel 3 February 1 Tubes and Semiconductor Devices a 
aN. Li svbochel, anc ( H. ellows. February 48 Committee Week adelphia, ‘Pa. (Benj. Franklin Hotel) 
The committee will meet in February February 10-16 Committee 0-2 on Petroleum and New Orleans, La. 


‘a nominating committee for officers, 


February 11 Northern California District San Francisco, if. 
President, Vice-President, and February 12 California District Los Angeles, Calif. 
4 
Directors. Their selections will be an- February 15 Southwest District Orleans, La. 


February 18-20 ASTN- Committee on Petrolew York N.Y. (Commodore Hotel) 


and Related Products 
February 21-22 Committee D-6 on Paper and Paper Products New York, N. y. (ASA Headquarters) 
MEMBE ALTERNATES February 25-27 D-9 on Electrical Insulating Roanoke, Va. (Hotel Roanoke) 


Stei igner, y 27- Committee D-20 on Plastics Roanoke, Va (Hotel Roanoke) 
Sheet and Tube March 5 Committee E-12 yn Appearance New York, Y. dn. 

March 19-22 Committee D-13 on Textile Materials New York, N.Y. 


April 25-26 Committee D-15 on Engine Antifreezes Washington, D. C. (Shoreham Hote!) 
2 May 2 _ Committee C-20 on Acoustical Materials New York, N. Y. (ASA Headquarters) 
May 20-24 Committee E-14 on Absorption New York, N. Y. (Commodore Hotel) 


Mi 16-21 Annual Meeting Atlant ic City, N. J. (Chatonte Haddon Hall 


W. 


W. U. L. Colwell, 


being released for publication elsewhere. ye) 
Most of the papers were duplicated, HE 1956, AS STM Year 


oun- that copies might be available at Book, put in the mails in November, was | 
7 tena” meeting to promote discussion. A se nt to those who returned the —— 


supply of some of these still remains and — abe ‘1. This label was attached to the 

N ub js available for general distribution notice sent to all members indicating 

Neusbaum, J. ; Wes » dis 

he Mobil long as the supply lasts. A charge of that the Y fear Book would be distrib- 
only on request. Tf your requested 


and Engineering Co 50 cents the cost Book } hed 
Co. handling. Year Book has not yet reachec you, 


advise Headquarters. 


orrection 


erit an incorree t statement made in 
reference to papers presented by 
HE Award of Merit sity, as part of the Soils Session e 
i tions al as” indie in the Committee, appointed by the Board of Second Pacific Ar National Meeting 
Provisions ram distributed to the Directors, includes He nry Grinsfe Ider” in the October issue, page 14. 
some ago. Many of these and F. H. Pennell, with hold- ~The statement should have 
were presented as parts of symposiums — over me smbers M. A. Swayze, Chairman ‘a Prof. R. K. Bernhard, Rutgers U a 
or well integrated sessions and will lend and B. A. Anderton. C. H. Fellows will versity, has been associated with dy-— oe 
themselves to publication in special __represe nt the Board of Directors on the La namic properties of soils for a number of 
techni cal publications (STP’s). The Committee. In accordance with Rules years. In his latest contribution x 
review these pape rs looking Governing Award of Merit (p. 625, 1956 the progress made to date in 
such publication is now taking AST M Year Book), all for the determination of basic soil charac 
pk uce Announcements will appear 1957 Awards must be in the ha:.ds of teristics by means 
from time to time concerning availabil- the Executive Secretary of the Society ie excitation producing various types of = 
ity of these publications, for consideration by the Award of propagation waves. He referred to 
Some of the papers wil be ton C ommittee not later than Feb. 1, these investigations as microseismic 


&g — 
— 
— 
— 
g 
— 
4 
— 
— 
— 
— 
— 
ia 
i 
a 
| 


tivities 


resi ent atzel | 
aos own Meeting in 

Speaks on Materials for Powe 


‘Tue 7 
Society, Dr. R. A. Schateel € was = 


guest of honor and also the chief speake =, 
at a me eting in Rome, N. 


R 


the Rome- U tica of the 
_ American Society for Metals and ASTM. iy 
The Rome C able C orp. of which Presi- 
de -Schatzel is vice-president. and 
director of engineering, was the ktail 
host through the courtesy Rome 
a vable’s Pr nt, Ross 
| assoc 


oO 
as 


receding Dr. Schatz id 
a short talk by Exee utive ret 
Robert J. Painter, who brought. greet- 
ings to the Pr esident from the Directors 
and Headquarters Staff. He outlined 
some of the ASTM President’s in- 
creasing responsibilities as the work of 


Ss 


societies and associations, and district — 
activities. The latter involve con-— 
sider rable traveling on President’ 
_ part to spe: ak at meetings sponsored by 
the various councils. In a brief dis- — 
cussion on standards in industry Mr. 


lationship of research and standards. | 
_ To develop satisfactory standards, both 


a tests and specifications, the technical copper bar, requires 7 75 per ¢ cent more 


- committees need the latest data on ma- 
teri als, much of which must come from 
research work. In order to evaluate the 
results of research the re mus st be stand-— 
ards of comparison, and this requires 
ygnized and reproducible tests. In- 
dustry is giving fine support to the 
ASTM standardization program direc tly 
a id by carrying out much needed re- 
a Standardization | is one of the ele 
4 
me nts of teamwork which a leading 
has described as the great- 
“est invention of our times—agreement 
In his address, President Schatzel 
— ‘ed the development of channels Si 
power transmission from Edison’s jute. 
wrapped copper rod in an asphalt filled 


pump log to the huge cables which 
lay carry as high as 380, v. 


He 


ome 


is ASTM specifications and me thods of 


ductor, insulation, and protective 


Painter stressed the interdependent —-_ an inert atmosphere to eliminate all 


monk used plastic for insulation. 


“a 


d 


onorea 


at 


r Distribution 


= 


Ross Fraser, provident of 
Rome Cable Corp., 


_ Neagley, chairman, ASM Rome 


and President Schatzel. 


= 


chie xe ab le Corp. 
P= Pirk was chairman of the Program 


Committee, and William C. 
Chie ‘ago Pneumatic Tool Co., 


~ = are widely used in materials of all 


components of wire and cable—  Neagley, 


chairman 
‘of the ASM Rome Chapter, — 

the technical session, 


covering. "Wi ire and cable must be de- 
"signed having use, space, and environ- 
“Ment al requirements in mind. Lead, as 
i, protective covering of the conduc = 


and insulation parts, is still the no SOUTHERN SOUTHERN CALIFORNIA | 


widely used material for this purpose. ee 
Of the four electroly tically refined What Keeps Metals 


‘coppers used in conductors, the ones Corroding Faster? ma 
commonly used are the electrolytic 
a number of ASTM 
members attending the Second Pacific 


tough pitch types—whic h contain ab- 
sorbed oxygen in the form of copper 
oxide, and oxygen-free copper poured in Area National Meeting at Los Ange les : 
took a busman’s holiday on September 
oxygen absorption. High-purity alu- al as 20, to hear ASTM Director Frank L. ie 
minum, to be as effective a conductor as _LaQue speak on “W hat Keeps Metals _ 
from Corroding F. “at a joint meet- 
— ing of the American Soe iety for Metals, _ 
ASTM. Southern California District, 
eal properties and design determine and the N ational Association of Corro- 
lee ‘tion of in lating mi ate erials. : Aigh- sion Engineers. There was great in- 
use d or terest in the subject and the mee ting 
si r aised ope rating drew unusually large attendance. 
tempe tures | high that in time the Mr. LaQue, , Vice-president and man 
conductor rather than the insulation ager, Developme: nt and Res 
_ may become the limiting factor in appli- The International Nie ‘kel C 
cation. World War II accelerated use out that the basic cause of corrosic 
of the plastic, polyethylene, most of a the instability of metals in their refine do . 
which went into radar equipment, forms and that reactions that lead 
polyvinyl chloride, now the most common corrosion products are spon- 
ti aneous and theoretically should pro-— 
Be: ith the great variety of materials - — ceed at rates much higher than those 
for these purposes made available to the | commonly observed. This is especially 
industry by the metallurgist and chem- true of such metals as aluminum, 
"ist, Dr. Schatzel pointed out that chaos and titanium at 
would result if industry did not have 
standards such as AST M develops 


TM to LaQue rev several factors 


oy at slow down the theoretically possible | 
ents for the mee =e a 's of corrosion and indicated how to 


2 


space, 


Reauirements of electrical and phy. si- 


su 
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last longer in corrosive ironments. 
interest in Mr. LaQue’s subject. 


ortland 
‘idenced in the vigorous Carl H. Sams ins, director of engineer-_ 
ich followed his talk. i heen ing materials, Standard Oil Company of 
= who on the of 


a 
Described by Schaefer 


Tur New England District 


ASTM, jointly with local 
- chapters of the Society for Nonde- 
_ structive Testing, American Society for | 


Steels and 


Pa 


new quenched- and-tempered —_high- 


Ame rican We Socie ty 
gineers C ‘lub of St. Loui > 


> 


research en- 


= capacity and to improve the speed of — 


ation Reactor Testing S Station a 
is for just such purposes. 
caaoe about its use will appreciate the 
amount of expe nsive time-consuming» 
test is required to prove out 


indiv ul loops hg measuring 


instruments require a year for design, 


construction, and installation. Some 
cost upward of a half million dollars per. 


‘In view of the extensive radiation © 


7 testing required, i} is not surprising that 


_ the MTR which began operation in 19% 2 
gr adually filled up as expe riments were 
developed and has been filled to capacity Be: 


for the last two years. 
“Besides taking steps to incre: 


testing, we are now building an E 
gineering Test Reactor (ETR) for the 
testing of more and larger components. 
‘The various prototype reactors also” 
prov ide test data on the materials used 
- Dr. Goodman was introduced by E. 
_M. Kipp, Vice-Chairman of the Pitts- 
burgh District, who also the 
discussion session, 


>. 


Metals, and the National As ssocis ition 
Corrosion E ingineers, at the ‘Com- 
mander Hotel in Cambridge, Mass strength alloy steels, many interesting 
O. Schaefer, vie tlie sident | properties of _ the se metals have been 
and director of ‘research of the Midv: ale discovered. WwW D. Doty, 
Heppe nstall Co. .. Philadelphia, speak on gineer for we at the Applied Re- 
_ “Manufacture and Tes sting of Large search L, aboratory of the United States 
Forgings.” About 100 members and — gteel C orp., discussed many of these 
guests attended the dinner meeting. newly discovered properties at the En- 
Mr. Schaefer, an excellent speaker, ce gineers Club of St. Louis on October 11. 
"presented his subject in a_ friendly 4 In addition, he also described the broad 
irrative Manner, m: sking it inte resting spectrum of we Iding tec te ‘chniques s 
7 for his listene rs who are not primarily * applied to steels ee 
' metallurgists as well as those who are 
- Diseussing the principles of the manu 
facture of large forgings, he pointed lll 
the diffe erence in thinking and in practice 
for this product which accounts for 
‘ry small percentage of the total steel, PITTSBURGH 
tonn: ige when compared with the manu- 
facture of other steel products. Mr. 
Schaefer emphi isized the -made 
character of forgings and reviewed 
prob le ‘ms ingot de sign, selection of 


tice. He discussed the relation of in- 
 spection and testing techniques to f: ailure 
problems at considerable length, and 
~ also mentioned the fields in which funds l- 
mental research is neede 
= 
CHICAGO 
Materials in 11976 
‘most unusual 


on Materials People 


ii = 0 
~ Commission, in his talk before a joint | 
meeting of the Pittsburgh District of as 
STM and the Pittsburgh Nuc ‘lear 


AEC’s Goodman Future of Building Wear Resistance 


Economic Nuclear Power D 
Ww ITH the aid of a techni- 


eal film, J. R. Craig, eastern manager, 
am sure you will & ap ete Linde Air Products Co., 
agree that the future of economic nuc le ar 1 a new and spectacular method 
metals with. we r-resisting 
e aluminum oxide 
in 1 Ne w York C ‘ity of the 4 ASTM — ay 
York = Di: strict, The 
Society of Mechanical 


cluded 
a 
the American Society of Tool ers. 
The meeting was held Friday evening, : 
November 16, at the Engineering Socie ei 
The method of flame plating. uses ae 


tivities Council, on October 30. 


District Meetings held recently was a _—‘ Following his talk, “Nuclear Mate- 

symposium sponsored by the Chicago ori uls—the Bottleneck,” the group held —s 
District, on October 16. The panel, in 
an afternoon meeting before an audience a 


un which develops a detonation within 
its barrel that propels particles 
a lively discussion centering on the — = tungsten carbide or aluminum oxide out 
effec ts of radiation on materials. sat the rate of three times the speed of 
_ Dr. Goodman cited examples of the + sound, The pressure in the barrel of the i? 
‘werk going on in the selection of reactor — gun reaches 10,000 psi and the tempera-_ 
_moderators, stressing the need for re- ture an estimated 9000 F. So en the 


a 


nearly 80, discussed “Predictions of 
Materials and Their Usesin 1976 andthe 
Role of ASTM.” Four speakers gave on 
s peek into the f future and ‘decctibed search to develop economic, materials are the shock waves produced when the 
to come. can be used in this work. He went gun is fired that all flame platingisdone 
J. Kanter, ilies ‘ting — engineer, | on to discuss various types of reactors a in a room with 3 ft. thick concrete walls, ) 
E ngineering Laboratories, Crane Co, and the economic and technical prob- = double steel doors, and control room — 
discussed the future trends in metals; —_ lems associated with them. ~ One of the - windows composed of seven layers of 
H. Bruee, sales manager, mok ling major problems faced i in | nuclear energy laminated glass. The gun is fired 
materials, Bakelite C orp., gaveapicture isin the field of testing. remote control 
of the future for plastics and what can be tests “not yet sts | be — Mr. ‘raig described the process 
expected of this material; portland required to de ‘termine how well these flame plating as the impinging. of i 
cement’s place as a construction mate- materials proble ms are affected by candescent tungsten carbide or _alumi- 
rial of the future was outli: red by ASTM radiation” Dr. Goodman said. The * hum oxide on metal surfaces requiring 
Director A. Allen vice- >-preside nt, ateris Reactor at the long life wear resistance. 


aa 


| 
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a at the Western Society of Pngineers 4 
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of ¢: carbide or aluminum oxide, 

- mately 40 microns in diameter, are pro- 
_ pe lled by inert gases into the barrel of 
the gun which is water cooled to keep it | 

2 intact. In the barrel a premixed mix-— 
ture of oxygen and acetylene under det-_ 
onation carries the powder out against: 
the part that is to be flame plated. ira 

_ Although the particles are in an in- 
"scent ntate, the Ww “ay h they 
As the 


Pape rs and Publica-_ 
tions will meet in early February 
to consider the papers to be pub-— 
‘lished by the Society in 1957 and 
to develop the program for the An- | 
Meeting to be held in Atlantic 
City, N. J., June 16-21. 
Me All those who wish to offer papers 
presentation at the meeting and 
_ publication by the Society should 
send these offers to Headquarters — 
not later than January 10, — 
All offers should be accompanied 
by asummary which will make clear 
the intended scope of the paper and 
_ will indicate features of the work — 
; that will, in the author’s opinion, + 
justify its publication and inclusion 
in the Annual Meeting program. = 
Suitable blanks for use in trans- 
—mitting this information will be 
Headquarters, ds! 


built _ up to the desired thickness. 
Coatings from 0.001 to 0 .040 in. can be 
ained. Usually some excess is ap- 
plied and the precise size is” then ob- 
tained by grinding on diamond wheels 
Parts designed ome in contact 
= abrasive materials at temperatures | 
below 800 F can be coated with tung- 


n carbide. Above this te mpe 


~ aluminum oxide is used to a maximum 
of 1400 F. Where abrasiveness — 
be resisted, the flame plated parts have 

= @6©—silives of 3 to 60 times that of conven- — 
al sintered carbide ¢ oatings. The 
of flame plated coatings is 

less than th: at conventional 


Mr. Craig complet ted his lee ture with 


has purchased by ‘the National 
te asonry Assn. as the site for 
proposed » and office build- 
in est Chica ago, Ill., 29. 
vs miles directly west of downtown Chi- 
cago. P lans call for 6000 sq ft of 


laboratory space and 4000 sq ft of office. 
space, in the one-story structure. 


fer 


ing the were flame plating: 

annot be applied to into 
blind holes. F ‘lame plating of blind 
holes i is impossible because the material 
ae entering the hole ricochets and prevents 
following particles from entering. 
Mr. 


ASTM New 


and most adequate given exclusively to 
research in concre te }masonry. 


rey 


_ P. Pitman, Chairman of the A 


needed in maintaining that constant increase in ASTM Membership — 


_ To ASTM Members: Your help is 


ore. 


St., Philadelphia 3, 


3p 


"Gentlemen: 


BU 7 


hut does not 


“i nig A. L. Boegehold’s talk before the ASTM a 


om been published in the September, 


A FIVE-acre tract of 


_ This company or individual is interested in the following subjects: indicate field of activity, that is, potenlonm, 


— 


Iron aid Nodule 


Summarized 


wa Cast by “Gray 


| 
The summary covers the more a 


monly used specifications; including 


_ primarily mechanical properties and 


chemical composition where specified, 
present all details of 
the specifications. Standards, such 
methods of tests, recommended prac- 
tices, and definitions, are given in a naa 

Copies of the Summary can be ob- 
‘tained from Gray Ts" 

ciety, Inc., 


Materials i in Automobile 
of the Future 


SHORTENED ve 


19: 56, has 
(1956 
issue of Metal ashton . In this talk, 
Mr. Boegehold, manager of research: 
staff activities of General Motors | Cc Corp., ied 
om the following conclusions: 
1 car weights are going 

Engine efficiency will inc rea ase. 
Pe 3. We will use light alloys g generously 
to supplement increased eioered as a 
means of conserving fuel. 

Otherwise, materials will be much 
the same as now but with less nicke . 


Cleveland District in April, 


ungine anc 
“down, 


Craig was introduced by Harold at Although the laboratory will be a and with more pearlitic malleable iron. — 
Carlson, Program Chairman. Intro- in comparison with others devoted to 5. The power plant used in the fu- 
due ‘tory remarks were also made by C. industrial research, it will be the largest — ture will have low weight and low vol-— 


_ ume per horsepower, and will have good 


Gee 
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AS’ ST M al committee 1s th: at in 
ie 7 order to devise a me aningful test method 
suitable for publics ation in the "ASTM 
wae of Standards it is necessary, first, 
have a rather thorough unde wetand- 
' ing of the nature and basic properties of | 
the material in question. A standard is 
_ like the part of an iceberg that is above _ 
ows ater—the nine-tenths or so that does 
not show corresponds to the research 
ffort backing up the standard. So 
ASTM is a research Society and a 
standardizing society, as well. It is 
because of this Society-wide stake in re- 
search that the Administrative Com- 
mittee on Research was organized in 
1924—to consider means by which the 
work of the Society in promoting knowl- 
edge of engineering materials may best 
- be advanced; to encourage and stimu- | 
late investigations for this 
under the auspices of the Society ; to 
seek to bring about studies of those 
prope rties of materials conce rning W hich 
information is needed; and to rev wl he 
annually the progress f the Society 'sre- 


arch activ ities. 


At its: ‘meeting: at 
= ‘tober 31, the Administrative | oe 
mittee on Research took action on a_ 


_ number of items of interest to the ae concern 


Society. Plans were laid for a sym- 
posium on research to be held at ld 
Annual Meeting of the Society 
Boston, W. J. Smith of Arthur 
Little is chairman of the Symposium — 
Committee. The committee reviewed 
s of the major research projects sup- 
Bs: the Society through solicitation of funds — 
Projects reviewed in- 


ASTM : 


4 


Committee on Chemical Analysis by 


= Committee D-7 on Wood; a project — 


Notes Column in | eac h issue of ‘the 


ported by technical committees ~The committee believes that through 


R/D First—Then 


cluded those he ASTM. ASME Joint both i in industry and the unive 
Cc ommittee on Effect cf Temperature = _ The committee approved a proposa 
the F -roperties of Metals (BuLLETIN No. — of A. T. MePherson for tapping ane 
212, February, 1956, p. 23); the Joint — source of research and testing eth 
the universities—undergraduates who 
‘Pe owder Diffraction Methods; the proj- are taking courses in engineering mate = 
ect on the effect of moisture on - rials (ACR Notes, BuLLETIN No. 217, © 
performance of thermal insulation unde October, 1956, p. 31). Efforts toward 
“the auspices of Committee C-16 on implementing the proposal are going 
Wood Pile Research Porgram supported a Bk ~The committee has available for | 
contributions to research projects, a 
at the U.S. Forest Products Laboratories Research F und : amounting | about 
to de welop a tunnel fire test sponsored _ $73,000, which provides an income of | 3 
by Committee E-5 on Fire Tests on about $3000 a year. Contributions from are 
Materials and Construction; and the _ 
work of the Advisory” Committee on mittee on request from the technical — 
Cc orrosion. Funds appropriated for the — _ committees of the § Society if, in 
above projects to date exceed a half-_ of the committee, the projec ad 


million dollars, 


_ approved a contribution of $500 to the | 


the members taking turns "research program out coopera- 


contributors. This column which 
has appeared in each issue 
“Be LLETIN since April” 1954 
nature of signe editor 


4 Unsolved | Problems 
The committee » spon project to 
‘compile and disseminate information 

“Challenges i in Materials Research”’ 


urges the at each tech- 
ig nical committee of the Society include a 
report on research in its Annual Report. 
Other subjects considered by the Ad. 
ministrative Committee on Research i 
cluded a report of liaison w ith the — 
to the technical ocanihiees. National Research Council by Bruce | 
“Challenges in Materials Research” i is Gonser, chairman of the committee, and 
the new title for the “Unsolved Prob- ASTM representative on the NRC a 
lems” project, o-sponsored by the Division of Engineering and Industrial 
d Administrative Committee on Research Research. Also, the committee dis- : 
w ith the technical committees, of the ~ cussed briefly the work of the E or , 


Soe iety . Disse mination of these prob- —_ ing Foundation in supporting coopera- 
lems has elicited widespread interest. tive research and surveys and articles on 
cooperative research by the National — 
Science —_— and the 


wide dissemination, research on problems 


a interest to ASTM will be stimul: — 


The Society welcomes inquiries on Po seinlieias of Membership” 


lude a } membership 9 application blank. 


A 
dig 
| 
4 
At the October 31 meeting the committee 
— 
Society which is of direct interest to a 
| 
Ome 
— 
send me information on Membership in ASTM and i : | 


€ 


4 echnical 


egun 
A 
used for sorptive materials used for surface m: 
mainten: ance and will be i tenance and safety and the stimulation of 
research to accomplish the ‘going pur- 


Ses  plasti 


type. 
organization. The field of coverage for A steering committee, one at the which is growing in use—can be em-— 
the present will be limited to sorptive — 


_ time of the conference, has laid plans for ployed in two ways: as a preformed 7 
mineral materials. The new activity a an organizational meeting of the new product, or foamed-in place. Develop- 


committee, authorized by the Board ment of specifications and test me thods 


of Directors at its May meeting. The for both ayes has been started in Com- | 


“faller’ committees on definitions, sampling and work will be required with other com- 


te ‘st methods, recommended practice, —mittees in the Society, particularly 


conference was held— and an executive subcommittee." The Committee D-20 on ‘lastics. The 


in January of this year to discuss the organization meeting will be held ¢ juring Coordinating C on ‘ellul: 
7 need for standards in this and related —_ the 1957 ASTM Committee Week, Feb. OM: aterials will function as liaison. 
fields. Following an informative 4-8,in Philadelphia, Pa, Other accomplishments 
cussion of the various problems which a Iditional members, especially from the October meeting in Williamsburg, 
might be encountered it was the con-— consumer interests, are still being a., were acceptance for letter ballot. of 


_ ASTM technical committee should be 
formed to develop for sorptive 


ested in the deve ‘lopment of standards Insulation for Elevated Temperatures 
= ral mi als. 


$3 in this fie Id should make mary at 281) Mineral Wool Molded- 
a 

ition m. An invitation x el ratures (C 300); a new Recommended 


plete as possible. Organizations inter-_ for Mine ral Wool, Moided-Type Pipe 


proposed committee will consist mittee C-16. Coordination of this 


ie, ae nsus of the conference that a new solicited to make representation as com- oe comple te revisions of the Specifications © 


a 


te ractice for Prefabrication of Insul: ition 


mee ting. Ay overs for Fittings, Flanges, and Valves; 
Test Methods for C onsistency of Wet- 
Mixed Insulating Cements; 

. en for Batt and Blanket Type Insula- 


“fai > Buildings; and a Method 
stallic Coatings umpling of Preformed Insulation. 


The recomme widations in a final task- 


_ Exposure Tests Questioned in Evaluating sian Treated et: 


Cororep slides shown to mium on steel for enginee use,where a standard method of measuring the re-_ 
Committee B-8 at its October mee ting protection against corrosion or against ie to breakage, an index to be es- 
rev ealed that 3 years of inside res out- 4 wear, abrasion, or erosion of bey: basis a tablished for the acceptance of bloc k 


- meti al is oo ant, was reviewed in st insulation, and a list of indices for e 


type of material, based on 80 per 


_ of the samples tested with a minimum of © 

mode of plating. Preliminary con- tices ballot are five samples considered. 

ns indicate that exposure te for cleaning prior to electroplating, and Among the test. methods being de- 

little promise as a method of — S preparation — of malleable, gray iron, — veloped to cover special thermal prop- 

ev panies chromate-treated panels. — foe nodular iron, spheroidal iron, and white erties are emissivity, hot-surface per- 
There is a strong feeling that signifi- iron castings for electroplating? formance, mech; inical stability by ab 
cant information can be obtained on the The committee also reviewed the or asion, and fire resistance. An addi 


corrosion of the poor 


effect of phosphate coatings on the progress of work on ‘double- -nickel tional test method to cover low-te mpera- 


coat for chromium, “organic coatings on 


adhesion | of organic films. For this 
chromium plate, | use of industrial w: ater 


study 60 panels using a high-quality 
vinyl system, as well as a comparable 


alkyd system would be subjected to out termination of thermal conductiv ity of 
door exposure, salt-spray testing, ad-— a reflective insulation which may require 


hesion measureme nts, and possibly a ance rating, the solderability of tin- alloy special methods, 
plating, a ductility “test of e electro- Sold of 


ae rimeter apparatus has been drafted and 
definitive numbe ring system for appear- | 


study of the crystal structure by X- ray cove ‘rage in the 
diffraction techniques posited “coatings, a survey of st structural insulation bos 
for chromium plate thicknesses utilized | for 


decorative and industrial uses. 
ASTM. 

| 


ird standards is” 
now conside red i in the current 


group report on handleability of block- 
insulating materials include equipment 


‘ture conditions using the Wilkes Calo- 


a for electroplating, 2 a _ proposed more consideration is also being given to d 


— 
a 
— 
— 
| 4 | 
ay, 
— 
tion of test methods covering mineral 
— 
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| 
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4 
— 
7) 
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sand 
Definitions which are needed to tube method. draft of a third = 
the activities of the relatively new Sub- method, known as the box me thod, will pension eyetena, A pres group ae 
committee on Reflective Insulation— i be completed by the time of the ae organized to e xplore the various syste ms — 


covering industrial reflective insulation meeting, = == and determine what tests are needed, 


and reflective building insulation a A round-robin test program has been including all types of application othe oe 


were agreed upon by the subcommittee. arranged to check the reproducibility ofa than _A se 
A final report was submitted by the proposed method of flame-resistance 
Task Group on Research on work on classifi ation of _acoustical materials tion to tle termine their sttitability for 
the effect of moisture on thermal con- ‘om- acoustical materials, for example, the 
tivity at Pennsylvania State Univer- mitte  C-20, This propose 1d method is American Standard for 
sity. All funds have now been ex- modification of the method used in the Gypsum Plastering (A42.1). 
pended and though the report indicated ederal Specification SS-A-118b. The The vumgartner sphere “apparatus: 
that additional fields of research were Subcommittee on Flame Resistance is sa for light reflectance is still being studied — 


desirable, the probe method was recom-— following the developmental work in the Subcommittee on Basic Physic: 
mended as a useful tool in studying the 


effect. of moisture and in a laboratory 
Dg test on wet insulation. Further  re- 
v search was suggested in the study of 


connection with the small-scale tunnel Properties as an instrument for use in 
test t apparatus at the Forest Products x the te sting of acoustical tile. | Further es 
Laboratory and a radiant-panel test conte ucts with: optic al 
apparatus now being studied at ‘the ade in an. atte empt 
moisture migration. National Bureau of Standards. It was crepancies in the readings of this 
\ dinner, attended by over 100 me em reported that the large tunnel test oe — Action was taken to recommend J 

sand guests, honored re tiring Chair-— equipment conforming to the require- ®doption as standard of the Tentative 
ments of ASTM Method E 84 has been Methods of Test for Strength Properties ha. fic 
completed at the Southwest Research of Prefabricated Architectural Acoustical — 
nt Station, Inst. and that this equipment is also— Materials ( (C 367), 
Pie For complete det: tils of the te chnic in operation at the Underwriters Labora- 

sessions Committee C-16- will sponsor tory of Canada and. the Philip Cc arey Whiter R lat ed 


a an Elmer R. Queer, assistant director 
in the Penn State Engineering Experi- 


page 6. “ore 


Acousied Materials reported at a standstill due to the ex- 
~ haustion of funds. This project has been - 
First Draft of Reverberation 


sponsored by the Publie Building Service a uestionnaire a 
Method for Sound | Absorption on the Acoustical Manufacturers Assn. wide represent: of those interested 
‘IMPORTANT stone A further grant from the Public Build- in ferrites, the newly - organize fer 

7: in the deve elopment of standard pro- ing Service of being solicited to complete — ee ‘ction at its Oc tober mee ting set u 
cedures for me asuring this project. The National Paint and five” working groups: A~ Low-Fre- 
was reached at the October 9 meeting of Varnish Assn. is also participating in the 4 quency Material (High Power and Low 7 

Committee C-20 in Chieago, Ill. The paintability tests in which seven types Loss Ferrites) ; ‘levision Material ; 

4 first attempt to draft a standard method — of paint are being tested in both brush ee C—Microwave  M: aterial; D- Com- — 


for the measurement of sound absorption _and spray application. It is hoped th: at puter: r M mech: anisms) ; 
_ in reverberation rooms has been made in from this work a test method for deter- — _——Permanent Mz agnets; F—Magnetic 


wh the form of a proposed method which was Mining the susceptibility of acoustical Powders (magnetic tapes and computer 


circulated and reviewed in the Subcom- t tile to soiling will be deve sloped. applications). The scope of the 
mittee on Sound Absorption. The Following consider rable study section will be limited to coverage o 


 seope of this method will ine lude all work on the part of a special task group nonmetallic magnetic mi aterials. 


materials used as acoustical ceilings or of the Subcommittee on Application a At the main meeting of Canuaitl ee 
wall treatments as well as separate ob- yroposed specification for adhesives for | C-21 in Bedford Springs, Pa., on Septem- 
gs, 
jects suc *h as space absorbers and theater in the application of acoustical ber 27, discussion centered on test 
ch: airs. Asa result of the conside ration was presented to the committee and — ad 


the subcommittee, a second draft accepted for letter ballot. This speci-- alumina whiteware, me thods for meas- 


fication will be under the joint jurisdic-— uring translucency, and definitions of 
tion of Committee C 7-20 and Committee whitew are tile products. proposed 
Further teats were D-14 on Adhesiv es. Hesitancy in the method for 


lanned to chec ck uniformity results using presents of specification for resistance of fired glazed whiteware 


methods useful to manufacturers + 


determining the “crazing 


the impedance tube » method, _Tooently approval has been due to concern ov er autoclave treatment was reviewed for 
adopte 1d as an ASTM tentative (C the lack of a suits able accelerated aging — subcommittee ballot. Progress was in- 
84), arly ¢ to ck the test. Howeve r it was dee vided dicated on pH, modulus of rupture, and 
mulg: specific: ation as an particle-size analysis of whiteware clays, 
ASTM tentative in order to encour age control testing of barium titanates, and 
“use and further imp roveme ent. their congeners. 
able note will be included calling The « designation of Committee 
as to salle the fle ‘sibility “of the cues to the limitations of the aging — by the American Ceramic Society as i 
test method. The use of the horn test require! ments. It was also decided a official group for promulgating ceramic 
coupier device for the impedance to include in an appendix a statement standards (Bulletin, American Ceramic 
will be tested at three different labora- | emphasizing the need for ais spe Society, Vol. 33, No. 8, Pp. 247 (1954)), 


tories including the Ns ati mal Bureau of | _ tion and application. eer pneee a growing interest in standardiza-_ 


— 
— 
— 
— 
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the ceramic has as 
Committee C-21 to consider 
reorganization based upon the estab- 


_ These points were reviewed to sound out 

the thinking of those 

Porcelain Enamel 


Committee C-22 at Memorial 
' n October 2 and 3, three test 
or committee 


The review ‘ed the prog- 

ress of a test for alkali and bleach 
resistance of porcelain enamel. The 
alkali resistance test apparatus has been 
purchased by several cooperating labora- 

tories, and this work will be corre lated 

with the field tests that have been com- — 
=" by the National seein of Stand- 


test. ork on torsion 
enameled sheet metal will be completed | 
_ shortly. Projects in the early stages of 
inelude the measurement of con-— 
sistency of porcelain-enamel slips 
rotational viscosimeter; the enamel-— 
ty of iron or steel, and scratch resi 
nee and metal marking of 


A new program: established for 


iron enamelware will include tests for 


fusibility and workability, fit and tough- 
ness, enamelability of the cast iron, and 
adherence of the enamel to the metal. 

- A compilation of data for ev aluation — 


of the effects of porcelain enamels on 


-low- and high-alloy steels at high tem- 
Pome has also been initiated. — 


Method of Determini 


Filling Properties Presented 
Critica Glue Line Thick 


ness at which the strength of the ~¢ 
ny bond is not time-dependent, has 


Since 
the esta rblishment of this product, in 


at the University of Michigan. 


ey “195 52, special apparatus has been de- 
veloped, a test program established, and 
_ proposed method of determining gap- 
filling properties of wood adhesives pre- 
sented to the committee at its October 
meeting in Washington, D. 
The term “gap-filling” implies that 


lishment of a whiteware subcommittee. = can tolerate. 


Spalling, Surface, and 


= 


Par 


four rates of loading are: 
contant rate loading at 1200 to 


been the subject of a research project a 
600 to 700 psi per min, and (4) constant 


the term “critical glue line thickness” 
represents the maximum distance or gap 
between joint surfaces the it a particular 

mek The strength displayed by a joint: 
‘under gap-filling conditions with most 
adhesives is time-dependent; that is, the 7 
strength observed depends upon the | 
lapse of time between formation of the 
bond and its test. The dependence 
differs me with thickness of the ad- 
hesive layer; hence the complete char-— 
acterization ‘of an adhesive for gap-fill- 


ing properties should include behavior ing of glass bottles, and room-tempera-_ 


hesives; 


committee are for emulsion type 


of phenol, ‘resorcinol, and melamine ad- 
filler content of adhesives. 


hesives for acoustical materials, which 


is being produced in cooperation with — 7 
Committee C-20 on Acoustical Mate- ; 
rials, was presented for committee ballot. 
Other specifications currently in sub-— 


hesives for general purpose; polyvinyl, | 

acetate, and resin emulsion type ad- 
hesives (alkali dispersible); adhesiv es 
for high-speed automatic machine label- ay 


with respect to time. Inatypicaltime- ture and intermediate-temperature set- 


low the ideal oot adhesive shoul l 


strength thickness curve illustrated be- adhesives and high- -tempera' 
tting r 


esin adhesives. 


fee Insulating Materials 


_ Corona and Arc- -tracking Tests 


Strength 


when subjected to corona, and 
will maintain their 


theoretically not be time-de »pe at 
any reasonable glue-line thickness, thus 
_ exhibiting a straight line parallel to the 
Shear Strength © 


time ordinate. 

Since 1946 when the Section on Shear 


Strength proposed a method of deter- 
mining the shear strength of metal-to-— 


cussion concerning the rates of loading, 


in Shear by Tension Loading (Metal-t 

2 Metal) (D 1002). Last year a program 
was established and interlaboratory 
collaborative work will begin this winter _ 

_ The program will cover three adhesives" 
having approximately 1000, 2500, and 
4000 psi tensile strength; the two ad- 

~herends are steel and 243 aluminum 

alloy with overlaps of 3 and { in. 


me 400 psi per min, (2) constant rate cross- 
head speed, (3) constant rate loading at 


rate loading at 2400 to 2800 psi per min. © 
bs Committe e D-14 will recommend 


approval by the ASTM Standards C 


mittee of the methods of testing the non- 
vole content of urea-formaldehyde 


of insulating materials. So far, 


pub ame nethod as ation. This 
as specified in the Tentative Method of. 
Test for Strength Propertie es of dhesi 


AN EERIE glow around a 


‘a insulator usually indicates 


ice of a corona discharge. 


Some insulating materials will break — 
insulating 
properties. Committee D-9 has for 
some time been working to deve ‘lop. test 


methods for measuring corona energy 


and for evaluating the corona resistance 
none 
of these methods has re - hed the point — 
of a recommendation to the Society 

for publication as tentative, but at a- 
meeting of the committee in St. Louis, 


- October 17 to 19, it was decided that 


the work had progressed far enough to 


Compilat of Stand: os on nE le etric 
Insulating scheduled for the 
spring of 1957. 
the surface of 
—sulation can affect the resistance of the 
material to breakdewn from are track- — 
ing. In order to make available in- 
formation on this problem to date, the 
committee recommended publication 


ofa suggested method of test for dust 


and fog tracking. This method, to be 
published as information in the ne 
; insulating materials compils ition, is 
intended for trial use only . Further 
velopment will be necessary before the A 

me thod can be recommended to 

Society as a tentative. 

ntath 
Silicones are assuming incre 
importance insulation for critical 
applications, and in keeping with the 


adhesives; amylaceous material in ad- needs industry the committee has 


_hesives; and nonvolatile conte nt of 
aqueous adhesives. The methods pre- 


adhesive is capable of forming a strong 1x sented for committee ballot are: al 
‘wae the nds cannot > uring the hydrogen ion concentration of 


nonvolatile conte at 
= 


ASTM BULLETIN” 


am y adhesive films; 
q 


_ Tubbe sr-coated glass fabrics and tapes, 
and specifications for silie one varnished 
glass cloth and tape. 


| 

— 

4 
| 
— 
ure 

q ff "0.020 in, hy a lf 4 

a 
metal bonds, there has been much dis- = 

— 

— 

J 
a4 


forced plastics in aireraft. The interest Work ] 
was high and it was that the consider the problems of radiation effects ork 


= of AS" TM ( D-20. 


a G on High Temperature Resistance 


XVIII on Reinforced -Plas tics as 
While the nucleus of the organizing 


recommended to the Society as tenta- Special problems are encountered in 


tives. The committee has also recom- as follows: tubes in the sealing of metals to 


mended a fairly extensive revision of the =, ny -nonmetals as in the bringing out of 
Te ntative Method of Test for Electrical The Testing of Polyvinyl Chloride Electrical — 


Formulations—G. W. Ashworth, J. R. electrode leads through the tube 
e of Materials Darby, W. E. Koerner, and R. H. -yvelopes. The lead material, an 
2 Mune Chemical Co. lumet, must first be 
_A New Test Method for the Evaluation of an oxide layer to provide - 
hemical Finishes on Glass Roving— 2 
is synonymous with the W. Erickson and I. Silver, U. 8. Seal with the nonmetal. The 
n term ‘micromicrofarad. 4 Naval Ordnance Laboratory and uniformity of this oxide layer can be 
An Instrument for Measurement of Clarity observed microscopically by cross-sec-— 


ee he, W ying the lead wire, or an indication of 


Chemical Co. its quality may be obtained from visual 
observation of the color. The committee 
New Specification for is currently concerned with setting up 
Aerodynamic Heating Problems Polytetrafiuoroethylene methods for evaluating this coating on 
= 


SS ond oa a4 oe An item of completed business is the the lead wire, so that correlations may be 


HAS been ‘ealeulated recommendation to the _ obtained between the quality of the coat- 


— 


eggs can be brought to the - publication as tentative. of ane specifi- ing as determined by a standardized 


temperature by whirling theminairata ation ‘ing polytetr: afluoroe thylene, method and the quality of the 
‘ircumferential speed of Mach 1,3, that an important commercial material hav between the metal and nonmetal. 

1.3 X the speed of sound. Whilethis ing exceptional thermal, electrical in- with semicon 
isa rather impractical way to boil eggs Sulating, and chemical resistance proper- 1as made very good progress 
does illustrate a problem in the air-— ties. The committee has also recom-— 
eraft industry as of planes exceed me nded to the Soe iety revisions of the 

The ASTM Plastics Committee’s Sub-_ pil istics (D 638) and for tensile proper- 

committee XVIII on Reinforced Plastics < ties of thin plastic sheets and films (D _ tackle similar problems on silicon, also ae 
met during the Los Angeles meeting in important industrial 


Be ptember and was attended by a | The plasties committe e approved a metal. It is anticipated that the prob-— 


number of people from the West Coast proposal from Committee D-9 on Elee- lems on silicon will be difficult 
asties companies, particularly those trical Insulating Materials to establish than on germanium, for 

concerned with the application of rein- “the former section on radiation effects 
plastics as a joint subcommittee to al. 


plasties and electrical ination. ‘progress ng to the point 


m of the joint subcommittee 


is reported elsewhere in thisissue. wet adhesion and partic le sine 


_ The inany other active projects in the ie completed. 
Plastics Committee include revision of its work “toward development of a 


organization of this group was d 


by the committee at its meeting Oct Es polyethy lene s specification D 1248, demountable tube for es lumi- 


development of standards fe astic nt materials. 
— Dielectric Properties 


Ee <4 aie at the request of several ceramics pro- 
group is on the West Coast, membership ducers, will establish a task group 
in this section is not restricted to that Electron velop methods of test for dielectric 

increasing use of reinforced at high temperatures and at frequencies 
pk astics in aircraft it is timely that the in the range of 1 to 30 kilomegacycles. 


17, 1956, in St. Louis, and the group was 


formally organized under Subcommittee and fox cellular pla: astic 8. 


committee has organized to develop Tubes ig The group will consist of several pro- 
standard test methods to evaluate the ducers of ceramics and several power 
properties of reinforced plastics over the HEN the heaters of elec- tube manufac turers who used these 
range of are likely to” tron: tubes are | connec ted in series, materials in klystrons, traveling wave 
encounter. they are many fh of electronic tubes, and the like. The insulator 
or some time ele trical group is also endeav oring to dev elop 
has been actively developing teat if the across method for evaluating mica from differ- 
methods to. evalu: ate thermal capability ls not the same or very nearly so, the ent sources for use in electron tubes. 
_of electrical insulation. K. N. Mathes | cathodes do not reach the same tempera- While several interlaboratory tests have 
at the Pl: astics- Committee research ture and a variation in emission results. been carried out, the data obtained so ~ 
session at St. Louis, reviewed the work — The properties of the fine wire used in far do not indicate a se, ath 
on this problem in ASTM Committee these heaters must be controlled to more _ differentis these micas. Both 
D-9 on Electrical Insulating Materials. arrow tolerances when tubes are con- 
Since high-temperature resistance nected in series than when they are | 
reinforced plastics is a new project in the connected in parallel. T olerances for 
plastics committee, it was fine wire was one of many problems dard Triode? 
fitting that the thermal stability de- considered by Committee F-1 at its 
5 velopments in the electrical insulating meeting on October 4 and 5 in Cleve- | os “Several years ago the 
materials committee be rev iewed. land, Ohio. veloped a standard diode for ev sting 
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q thermionic emissive properties of mate- siderable data are available on sampling 


Meeting of 1952. While the sts andard pling other types of leather such as calf- 


ectrometry Com- 
rials (F 270). This method was first of side upper leather it will be necessary p 4 Dae. 


published as information in 1951 and — to extend this information to cover welt me Sponsors rs Conference 
accepted as tentative at the Annual ing leather, for example, and for sam- ‘in New York 


diode does provide considerable useful skins and _ sole » leather . The present HE rH ‘ont rence 
information especially in connection — sampling techniques side leather Mi ase Spectrometry, under the spon- 
emissive propertie s, it provides no de scribed in methods of the American sorship of ASTM Committee E-14, will 


information about sublimation le athe Chemists’ Assn. and th the Feder ral ld the in 


acteristics “of athode » materials, grid Gove ‘rmment will serve as a guide t to 
emission, or gassiness. For son some time exte end this work to other le: athe Ts. 
the committer » hs as been The Subcommittee on Nomenc Pape rs are we on all phases of 
‘lopment of a standard triode anda Definitions, Robert M. Lollar, ass spectrometry. A special effort 
~number of suggestions have been made. be, chairman, will prepare a dictionary * ae being made to arrange several sympo- 
To the uninitiated, it might seem that — leather terms, using as a general source sums a theoretical and analytical in- 
an ordinary production triode like the definitions Section 5 of F federal Speci- _—terest.. A sy gative ions 
6C4 could be adapted as a sts lil “fication KK-L-31la. The need for de finite ‘ly be held. Abstracts of 
triode for evaluating tube ms terials. In de finitions is illustrated by the unit be by Febru- 
the opinion of the committee, howeve Ty 7 used for measuring thickness of le ather, cary 15, 195 to a co-chan 1 of the 
a standard triode would have to be very. ‘iron,” which has a value of q'g in. Subeormitte 
special both in design and in the mate-— There are many terms long used in the A. Peiedel 
rials used, and this is not feasible in leather industry which will need to be | 7 G. Sharkey, Jr. 
a tube which is manufactured by high- —— defined for use with test methods to be —-U-S. Bureau of Mine s 
speed techniques. The committee is developed by the committee. Pa. 
spurring its efforts toward reaching The Subcommittee on Research, 
agreement on first the geometry and M. Baldwin, chairman, is compiling 
later the materials and construction 4 list of research projects on test me thods 
quirements for a standard triode which | currently in progres ss in members’ labora- Partridge e and 
will be useful in testing all tube materials - _ tories and in ‘the industry > gene rally. ; 


ia and not just cathodes, as in the standard | “g he research committee will also reeom- - a 
diode. A. P. Haase of General Electric mend areas for 


» 
research on new test Byeretr P. | ARTRIDGE, 
papers sessions at future meetings of the ni Alvin J. Herzig, president of | Clima ax 


Joint Commi ittee. Molybdenum Co. of Michigan, have 
= AS Committee The committee is also actively de- 57 Ma 


been selected to deliver the 1957 
F-1 appointed representatives on Com- ‘veloping a number of and Gillett Lectures, respe ctively. 


mittee E-2 on Emission Spectroscopy; me Jeather, ineluding. tes ts The Marburg Lecture by Mr. 
on Chemical Analysis for tensile properties, surface char: acte ridge will be on the subject of water 
Committee D-9 on isties, deterioration, effect of water, and Mr. Heraig’s Gillett Lecture will de 


= 


on n Plastics and Insulation 
a study the effects of nuclear | and time, and (4) because different test 4 
and high-energy radiation on the proper-_ me thods are used to evaluate the results. 
4 - of plastics and electrical insulation — oh It is the prime objective of this new 
PROBABLY no m: was approved as a joint activity of two subcommittee to establish where possi-. 
rial of natural origin is subject to more ASTM committees. ( ‘hairman of the i. standard methods of irradiation and 
inherent variability than leather. ~Phys- new subcommittee is D. S. Ballantine methods for determining the 
properties vary more widely from of Brookhaven National L aboratory. effects of radiation on the physical and 
one place to another on a given hide At the first meeting of the group in St. che ‘mical properties of plastics and e jeo- - 


in the same spot from hide to hide. uis, on Oct. 16, 1956, the ition, T he _ subcommitte 
~The problem of sampling leather for 


"physical testing is thus a difficult one, ation inthe fie id of re adi ation ff ets AST M ommittee eS D- 20 P ant 
Boe in order for test t res ults ) 


procedures to sue ch a a The as establis ary sec ‘to in 
be very. care fully | spec ified. These and  alre ady existing i in the field of radiation — following areas: (a) nomenclature and i 
other problems occupied the atte on materials are in many cases definitions, (6) dosimetry, correlation 
of the ALCA-ASTM. Joint ——— confusing, and instances of outright — of various sources of radiation, (d) total - 
_ on Leather at its meeting on October 22 co ntradictions — are not uncommon, dosage and dose-rate effects, and (e) post 2) 
New York. This condition prevails in part bee: im adiation effects, 
ay C. W. Mann, chairman of the Sub- (1) different radiation are Anyone interested in work of this 
committee on Sampling and Conditions employed, different. _methods are committee is invited to write to the 
_ for Physical Testing, outlined the plans —_ used to determine and express the radia- _ chairman, D. 8. Ballantine at Brook- 
for this group to develop sampling prom tion doses which have been received, (3) Nation: al Labor: atory, U 
cedures. He pointed out that while con the are done under differing 


Co. was appointed chairman of a task methods and will arr: ange for technical dinector of Hall Laboratories Ine., and 
o de ve lop. sta tand: ard triode. 
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"Propose osed Tem 


Stress 


“environme stress crac king of e thy 
ene plastic s has ree eived consider: ible 
4 atte ntion in recent years. x Subcommit-_ 
tee XV Thermoplastic Materials 
of AST M Committee D-20 on Plastics 
established a task group: November 
1954, within its Section . 
Plastics to investigate this phe nomen n 
possib le inclusion sa limiting par n- 
eter of ASTM Specification for Poly- 
ethylene Molding and 
Materials (ID 1248).! Much progress 
toward a test method has been accom- 
plished by this group but two large 
round-robin test have de ‘mon- 
str: ated cons side rable 
shown in Tables I and II. _ Within a 
given laboratory successive test runs 


generally give good agreement while = * 

better correlation between laboratories 

is obtained when specimens are prepared — 


at one central laboratory than = : 


each laboratory prepares its own. An- 
other cooperative test program is now 
planned to uncover the factors affecting , 
these large discrepancies between labora- 
tories and a means of rigidly controlling 
Industry ee in this test is now | 
very high but the difficulties in reproduc- 1 
ibility between laboratories are not well 
appreci: ated. The task group feels the 
me thod may now only be useful as a rou-_ 
tine inspection and 
individual laboratories without expect ta- 
of agreement between laboratories. 
For this reason the method is so presented 
aa he re for public ation as information only 


the of ethyle ne 


to environmental stress cracking 


subjected to the conditions herein 
specified. Under rtain 
_ stress and in the presence of environments — 
such as soaps, 
detergents, ethylene plastics may 
mechi inical crac 


hibit 


This may be used for 


routine inspection purposes by subjecting 
age Reprints available from I 
«1 Tentative Specific ations for Polyethyle me 
& Molding and Extrusion Materials (D 1248 — 


dene pl: astics. 


acceptance test by 4 

conditions of i 


wetting agents, oils, and © 


1955 Book of ASTM Standards, Par t ; 


tive Method ol i? Test for 
chi of Ethyl! ene PI 


ng ni 


Plas i 


stics 


(Published a as s Information Only) 


test conditions for a specified time and 
the number that fail. 

— ing obtained with the test reagent is 
indicative of what may be expected from 
a wide variety of surface-active agents, 


_ (b) Stress cracking is a property that is 
— highly dependent on the nature and level 
the stresses applied. U the condi- 
tions of the test, high loca multiaxial 


Extrusic resses are developed the intro-— 


duction of a controlled imperfection. 


cracking has been found to oceur 


if omparisons n wl 


signific ant. 
Where stres: 


concentrations are low, 
as in thin-wall sections, cracking may not 
occur even in the presence of a cracking 
agent. Information from this test is not 


neering problems but should be considered 
primarily as a classification test for ethy- 


(a) Stress C Crack. oxternal or 


§HE P HENOME NON of required number of specimens to the 


The crack- 


soaps, and organic substances which are 
not absorbed appreciably by the polymer. 


intended for direct application to 
oa ).005 in. thick in which to wr: 1p the sere 
Constant Temperature Bath—A con- 


throughs the specime 
failure. 

"Apparatus 
(a) Blanking Die. uitable rec- 
tangular die for cutting specimens 1.5 + 
O.lin. by 0.50 +0.03in. 

(b) Jig.—A jig for making a . controlled 
imperfection 0.750 + 0.005 in. long and © 
0.020 to 0.025 in. deep, parallel to the long: 


one of the broad faces. The shown it 


Fig. 1 shall be used. 


Notr.— Drawings of jig 
tained from ASTM Headquarters. 


(c) Specimen Holders.—Lengths of hard 


wide a different modulus m: ry not (d) Rectangular Brass Guide Ba 


diameterof32mm. 


by 3% by in. bars. 


(f) Corks.— No. 15 
(g) Aluminum 


stant temperature liquid bath maintained _ 


ee Test Tube Mosk < to hold t 


ternal cracks in a plastic caused by tensile 


stresses les: 


ss than that of its sho 
chanical st rengt bot 
mer Nore. —The . deve elopment of suc ch « cra 
is frequently accelerated by the environ 
“ ment to which the plastic is exposed. The 
_ stresses which cause cracking may be present: 
- internally or externally or may be a com- 
- bination of these stresses. The appearance 
of network of fine cracks is called creasing. 
(b) Stress Crack Failure. —For purposes 
of this test, any crack visible to the un- 
“aided eye ahs ill be interpreted as a failure. 
ixtension of the controlled 


shall not be as a failure. 
Nore.—C ks generally develop at. 


- controlled imperfection and run to the outer 
edge of the specimen approximately at right 
angles to it. The cracks need not extend 


sts 
TABLE L--ENVIRONMI 
CRACKING 
_ WITH SAMPLES 
_TRAL LABORATORY, : 
aoe for 50 per cent Failure 
{Run No. 1/Run No. 2 Average 
2.0 


3 
10.0 


AL STRI 
POLYETHYL I 

PREPARED AT 


aboratory 


- @ Data from second round robin. 
Each run consisted of ten samples. 
_ 6 Known deviations in test procedure inadvy 


ASTM BULLETIN 


General Dyestuff C orp., 


‘New York, N. 


is an alkyl aryl ‘ 


ia b Fresh 1 rea eagent shall be oe tor es 
) £ 


determination. 


(a) Speci imens sh: all die cut 
smooth pressed sheet to the dimensions 
given in Fig. 2A and the die shall be such 
that clear cuts are made. The sheet may 
be pressed from granules or pellets, or 
from plaqt ues of milled mi ateris 


II.—E NVIRONME NTA 

S CRACKING OF POLYETH 
E NE ‘WITH SAMPLES PREPARED A 
INDIVIDUAL LABORATORIE 


ie Hours for 50 per cent Failure 


ac = 


BLE 


T 3 


Polyethylene of same batch and manufactur 


vertently occurred 


edges of the specimen and centered on — on 


nominally 200 mm long with an outside 


at 50.0 + 0.5 C. 


glycol. The reagent should be stored in iy 
closed metal or glass containers 


— 

&g 

— 

el 
= — 
— 
} =a 
| 

Ei 

= _ 

— 
aa 

specimens of the plastic having a con — 

rin both tables, 


Son 


32MM X 200 MM 
“Pyrex 
Test 


‘Te As 


an Nore. — is homogenized by _ 
milling, it shall be preformed for no longer | 

sible for each resin. Oe. 

A molding procedure shall be 

‘that will assure dense uniform sheets with 

_ low internal stresses. Sheets may be 
_ examined for internal stresses by taking — 
specimens from random locations on the — 
sheet and placing them in a petri dish 
containing } in. of tale and setting the 


dish in an air oven at 130 C for 30 min. 


Holder 


2—Test 


‘Conditioning 
The specimens shall be submerged 


_ The test specimens shall not be bent and S 
shall not be treated with the reagent until 
_immediate ly to the test. 
(a) Each specimen shall be given a 
controlled imperfection one surface 
as shown in A of Fig. 2. A sharp blade 
mounted in the jig shown in Fig. 1 shall , 
for making this imperfection, The 
blade should be replaced whenever there 
is any question of its having become dull 
 & damaged. In no case should it be used 
for more than 1000 specimens. ae 
- (b) The rectangular brass bar is placed — 
lengthwise in a channel with the in. 
wide side resting on the bottom. The _ 

bar may be centered in the channel 
placing an unbent specimen on either 
a spacer. Atest specimen is bent, with 

the controlled imperfection on the out- 
par side, to form a loop until the inside tips 


are brought to rest against the sides of © 
iy the guide bar extending above the channel. 


The specimen is then forced down until it 
_ rests on the bottom of the channel. When. a 
ns have been inse rted the 
spacers are lifted out and the guide bar 
_ removed by sliding it through the bent . 


(c) Within 10 min of the time the first oi 
specimen is introduced into the holder, 


tube. The is then filled to approxi 
im: ately 0.5 in. above the top specime ne 
i with reagent that has been adjusted to a 
temperature of 23 + 1.1.C. The tube is 
stoppered with a foil- wrapped cork 
and immediately placed in the constant — 
rature bath at 50. 0 + 0.5 C. The 


a hing the test tube e during the test. 


input capacity of the bath should be high 
enough so that the temperature does not drop 
0.75" Long X below 49.5 C when the samples are 
0.025 Deep Routine 


Inspection and Ac Acceptance 

od 91 For routine inspection of materials 

it shall be satisfactory to accept lots on 

a us the basis of testing 10 specimens for a speci- 
Not more than 5 shall fail. 


The report shall include the Reet 


tion, the can be red. 


satisfactory. — 


— Per cent failed sp spec imens at spec amc 
@) Complete identification of material 
tested. 
Dateoftest. 
Name of observer. er. 
“References 
R. H. Carey, Cracking of 
Polyethylene, “ASTM Bu LLETIN, No. 
p. 56, (July, 1950). 
(2) J. C. DeCoste, F. S. Malm, V. 7. 
Chemistry, Vol. 43, p. 117 (1951). 
So %, I. L. Hopkins, W. O. Baker, J. B. 
Howard, Journal of (March, 
in boiling water for 30 min and shall then 
equilibrated to 23 + 1.1C (734+ ——— 
2 F) as defined in ASTM Methods dD 
618.2 Stress "cracking tests shall be 
started within 24 hr after the 


2 Methods of ‘Conditioning Plastics and 
Electrical Insulating Materials for Testing | 
(D 618 — 54), 1956 Book of ASTM Stand- 


— #8 8 8 Modification of "Gem" Blade q 
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_ Pe nt coi a nh method for dete rmining calei ium and magnesium oxides 
in lime to be used for routine control analysis. Subcommittee V on Methods 
tims 3 of Test of Lime and Lime Products, D. G. Hamme, Chairman, has submitted _ 
_ this method to be published as information only. It is hoped by this publica- 

= tion that broader use of the ~»ethod may be accomplished and comments — 


‘norms present in suffic ient quantity 

his method covers a volu to affect results. 
procedure for soutien (c) Samples that are in iron 
ides 7". and aluminum oxides (R.O3) or mag- 
—nesium, or both, form precipitates of 
a at the pH necessary for the 
complete chelation of calcium ions. 


_ Precipitating by adjusting the 


for calcium and magne sium Oxi 
lime, limestone, or dolomite. 
Md Principle of Method 
The met thod on 


pH to: 6: ate 
_ principle that, at pH 10, the wine-red i pH to 5 to 6 and allowing the precipitate | 
colored magnesium chelate of the dye, 


re to settle before removing aliquot for 
ait Chrome Black T, color index 203, is less 


titration has not been beneficial. In 
stable than the magnesium chelate of | at 


the 
lissolves as the end point is reached 
sodium ethylenediamine tetraacetate. 
Thus, the dye color, originally wine- 
does not interfere with the end point — 
to any apprec iable extent. 


With high R.O; content the precipitate — 
~ red in the presence of magnesium ion, 


does not dissolve, but with continued 
suddenly to blue at the end 
amples conte sining mica yield 
for ma gl nesium oxide (MgO) 


he 


(a) Ba arium and strontium 


moderate amounts do not affect. the 
titration results for calcium. However, 

in the titration for total hardness both 
he barium and strontium titrate before 
magnesium and therefore results for 
magnesium oxide (MgO) will be high | 
_ by an amount equivale nt to the barium 
and strontium present. The addition 

, of 3 to 4 ml of saturated potassium 
sulfate solution before titrating for 
magnesium appears to practically elim- 


inate the interference and 


(b) Copper and manganese in ex- 
s of 10 ppm n interfere b but are not — a 
‘NOTE—DISC USSION OF THIS PAPER 
IS INVITED, either for publication or for 
the attention of the author. Address all com- 7 
1916 


results are obte filtering ‘the 
hydrochloric acid solution of the s sample, — 
- fusing the residue with 1 g of anhydrous 


to volume in the 
flask. Make carbonate fusions with all 
a samples from unknown sources by 


cessive amount of silica (SiO.) plus 


Purity of Reagents: 


(a) 
be used in all tests. Unless otherw ise 


& American Chemical Society, 


Chem Soc., 
For suggestions on the 
testing of reagents not listed by the American | 
hemical Society, see ‘‘Reagent. Chemicals 
2 Eriochrome Black T, manufactured by _ 
Geigy Co., Inc., New York, N. Y.; Omega > 
‘Chrome Black 8, manufactured by Sandoz ays ence to water 
WwW ork. York, N. mean distilled water 
‘ontachrome Blac manufactured by 
Wilming- “Reagents 
and Eriochrome Black 
logue No. P6361, Eastman | 
5 ‘4a Rochester, N. Y., are satisfactory for this 
— (1 ml. 


Specifications.” Am. 
Washington, 


_E. I. du Pont de Nemours & Co., 
ton, Del.; 


== 0.00028 g CaO). 
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bottle. St 


case of magnesium, the oe 


stirring it becomes finely dispersed and s3 


sodium carbonate, and dissolving the 
fusion in the acid filtrate before diluting g per liter).—Dissolve 40 g of HOH 
1-liter volumetric 


other insoluble mate 


indicated, it is intended that all reagents - 
shall conform to the specifications of the 
Committee on Analytical Reagents of 
where 
such specifications are available. 1 Other — 
grades may be used, provided it is first 
verts sined the at the Teagent 1 is of suffi 


(b) Unless othe ‘rwise indicated, refer- 


shall be understood to 


(a) Chloride, Standard 
Dry 


BULLETIN 2 


Aagnesium — 


CaCO; for 2 hr at 110 C ina weighin 


opper and cool in a desiccator 
lransfe Ta 0.5000-g portion to a 250-ml 
beaker, wet with water, cover, anc 
- add 3 ml of HCl. Boil a fe we 
minutes, cool, and transfer to a 1-liter 
volumetric flask. Dilute to 1 liter and 
= mix thoroughly. 
(b) Calcium Indicator 

Grind together 0.2000 g of ammonium 

purpurate and 40 g of sodium chloride ae 

(NaCl) with a mortar and pestle, 

(c) Hardness Buffer Solution —Weigh 

33 g of ammonium chloride (NH,C a 
into a 400-ml beaker and dissolve —e 
approximately 150 ml of water. T rans- 
fer to a 500-ml volumetric flask and ¢ add 

280 ml of NH,OH (sp gr 0.90). Dilute 
to the mark with cold water and mix. 40 
(d) Hardness Indicator Solution. — 

issolve 0.5¢g 
203? -(1-hydroxy-2-n: aphthyl- 
sodium salt) and 4. 5 g of hydroxylamine 
hydroe ‘hloride 100 ml of alcohol. 
Store in a glass-stoppered bottle. 
‘solution i is stable for: at les ast two months, 


index 


liter). —Dissolve 2.0 g of in 
water. Add 2 mil of HCl and dilute to 


Potassium Hydroxide Solution 


pellets in water and dilute to 200 ml. ‘a 
(h) Sodium Ethylenediamine Tetra- 
acetate, Standard Solution (1 ml = 


the fusion method if they carry an ex- 0.00000 g Mg0.—Dissolve 3.7500 g of 


disodium ethylenediamine tetraacetate 
_ dihydrate in 400 to 500 ml of water 
containing 0.5 g of sodium hydroxide 
(NaOH). Transfer to a 1-liter volu- | 
metric flask and dilute to 1 liter. 
Standardize as follows: 25.00 
ml of calcium chloride 
(1 ml = 0.0005 g) from a buret into a_ 
210-ml casserole at a rate not to exceed 
10 ml per min. Add 10 ml of water, 1_ 
ml of KOH solution and 150 To 
calcium indicator solution, and con- 


tinue as directed Section 7c). 


g of Chrome Black T, color 


_ This” 


the av verage of the three titrations, 


which should not vary by more than 
0.02 ml. The disodium ethylene- 
diamine tetraacetate solution should be 
protected from air and restandardized 
against the standard CaCl, solution at 
least once a month. Calculate the 


magnesia (MgO) as follows: 


a of Test for Calciu m and | — 
| 
q 
F 
“a 
| 


aient = (. tetr: iacetate Add the solu- aii Nore 3.—For this titration it is 
equiv valent = 0.7191 x CaO Px. al only 1 drop at a time as the color sable 40 add the indic ator just prior 
“equivalent starts to change from pink to orchid, to reaching the end point. This can be 


stirring after each addition and noting accomplished by titrating one 25.00-ml 


color change. Read the buret to the aliquot to which the indicator has been 
= CaO equivalent of 25.00 ml of Z _ nearest 0.01 ml between each addition; added in order to establish the approxi-- 
the stand: ‘CaCl, solution, — when the final drop shows no further end point before the for 


tee ‘hange in color, consider the end point as the exact end point: is made. 


Be millilite rs of thylene- being the pre vious reading (Note 
diamine tetraacetate solution Nore 2 2.—If i in about the end 
required for titration chee il tw sareob 8 alculate t 
solution. ha 1ined at agree within 0.02 ml and MgO as as follows 
CaCl, solution with the standard asure =(£-C ) 
ethylenediamine te traacetate solution from the buret (Paragr: aph (6)) 25.00 
total hardness should yield the ml of the sample solution into a casserole. 
_ values as those obtained in the C aQ ~—— Add 25 ml of water and 2 ml of hardness 7 ai = = millilite ws of stand: ard sodium 
ation. To check this, measure 25 buffer solution. Titrate with stand-— ethylenediamine tetraacetate 
mil of water into a clean casserole, add ard sodium ‘thylenediamine tetraace- solution added i in titre — 
ml of hardness buffer solution and 5 solution until within 0.1 to 0.2 ml of #8 
- 6mlof the MgCl. solution. Now add 3 the volume expected to be required to 
to 4 drops of hardness indicator solu- reach the end point (Note 3). Add 1 to 
tion and titrate with standard ethylene- 2 drops of hardness indic: ator solution, 
diamine tetraacetate to change from which should jpromuce a wine-red color in = 
-wine-red to a pure biue end point. “the solution. Continue the titr: ethyle amine te 
the ethyle tetraacetate until the last drop changes the color to solution added in titrating for 
end point. “Split” a drop if — ary 
to avoid overreaching the end point. 


‘a andard CaCl. solution into the con- of Nicke li na Freee Economy > 
tents of the casserole and titrate ag: 


to the blue end point as outlined above rE sditor’s - Hoes. On November 5 Secrets ury of Defense Charles E. W ileon 
Another drop or two of indic ator may b signed a statement addressed to American industry that will be of interest to many 
added just before the end point readers of the ASTM LETIN. 


faded. The volume of ethylenediamine “MANY se of indus- have told their designers to seek out 
tetraacetate solution re quired for the try are Liles to do without nickel, to ways to replace high- nicke ‘1 stainless 
last titration should be the same as that 7 make better use of nickel scrap, and to _ steels in their equipment with the new a 
for the CaO titration; if not, Use alloys containing less of this valu-— -Manganese-type alloys, or with nickel- 
cheek the water and all reage nts for able metal. The current shortage of free stainless steels, or with aluminum, 
nickel makes this a wise course; the or plastics, or other non- kel materials. 
that early” eighty million 
dive ‘rted from the lest 
‘ National Stoc kpile to ease the shortage “te rials 
ple —_ in 1956 and that no nickel at all will go — _ also enable stoc kpiling to. proceed cand 
a 250-ml and wet with 10m! _ into the stockpile during the first leave a more abundant remainder for 
of water. Cover with a watch glass and civilian consumption. sq 
slowly add 5 ml of HCl. Keep covered he steel industry has as made a “T appeal to private industry to 
and boil down to 3 to 4 ml volume to de- Pa din to ease the current nickel shortage _ op operate with the Department of De- 
compose the sample and to expel excess _ by stimulating a shift to a new stainless- ie fense by looking for places to save nickel 
steel alloy using manganese to replace in equipme nt outside military 
and boil 5 min longer. Cool and trans- about half the nickel. This one sub- control. ‘Tf you in industry are re 
fer to a 1-liter volumetric flask. Dilute stitution alone, if energetically pressed, — sourceful i in conserving nickel while pro- 7 
to the mark with cool water and mix would reduce by as much as 10 per ce nt i ducing soundly engineered products ac-— 
thoroughly, 4 the nation: consumption of nickel. s ptable to the public it will prove that 
Drain the buret used forstandard- Stated another way, it would enable the this country we can take practical 
izing the standard CaCl. solution and nickel available to us to do just that measures to use materials more effec- 
rinse twice by filling \ with the sample much more work. The American Iron _ tively, without dictation or regulation. 
solution and draining. . Re fill the buret _ —_ Steel Institute has recognized the _ aw e will not in drone years be — to 
with the sample acceptability of this new stainless stee 
Titration Caletum. —Measure and has assigned it the. number ‘200’ to weare mi aking g tod: ay. we grow wise, 
distinguish it f i ich skillful, and prude nt in our use of these — 
Add 10 ml of water, ml £300’ series of stainless steels. ‘rials it will help us. to meet 
‘ a KOH solution, and 150 ml of calcium a About one-third of all nic de goes “challe nge of future growth and still live 
indicator solution. Stir and ae to direct military and atomic energy | —* our ne ational resoure 
with standard sodium ethylenediamine uses All three military de partme nts 


erals. 
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samples (mostly random) have been plucked. 


have included them here. Of course, we had 


ones which are not really random. 


Without t Firing 


With a new it is now 
» possible to make ceramic-like— 
"products for technical and indus 
use by a cold-set process without kiln 


firing. 


Special shapes may be cast in 
molds of linoleum, cardboard, wood, | 


rubber, or metal where the quantity — 
does not justify machine molds, | 
- The Sauereisen Cements Co., Pitts- 
burgh, P a., has announced the re velop- 


ment of a synthetic porcelain ceramic to | 


be known as Sauereisen Pour-Lay Ce- 
me nt No. 54. 
Sauereisen No. 54 is is supplied in two 
parts, a dry filler and a liquid binder, 
which are mixed together as it is used. 
Nothing else is ack led. Mixing may 
_ done either by hand or with a mixer. — 
The cement hardens with an internal — 


chemical setting action w an 
ith partment of Blaw-Knox C 


~ set in approxim: ately 30 min and a final 
~ complete set in 6 to 12 hr at ordin: nary 


» 
_tempe ratures, 


instanee e, if non-. 


"porosity is ‘the No. 54 Cement 


- may be impregn: ated with various ma- 

terials such as varnish, wax, etc. Saue 
eisen No. 54 will resist water, oil, elee-_ 
tricity, solvents, all acids (except hydro- 


fluoric), te mperatures to 2000 F 


Mechanical strength is about the same 
concrete. Cost-wise the cement will 
within the same range an electri-_ 

cal porcelain or tile body. — * The No. 
54 offers a considerable saving in time — 
long drying and kiln 


to Dust to Dust 


short years ago. However the 
5 this new source of power is clouded 
by: one obstacle that can have a far- 
“Te aching influence on its progress and 
widespread use. This impediment is 
waste elements produc by reac tors 


need for a practical way to 
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the of materials information from “‘in- box” ‘out- box” ina office, 
Thinking them worth re-showing to ASTM’ers who may have missed the original articles, we 
to trim the samples to fit. There will be those who are not satisfied with samples, especially ~ 
But these ASTM’ers can contact the institution, magazine, governmental agency, etc., 
original information in the stream, or address Random Samples, ASTM, 1916 Race ‘St. , Philadelphia 3, Pa. i 


FROM THE CURRENT MATERIALS NEWS 


PPS 


who placed the 


4 Unlike ashes from 


“ng Fortunately 
which prevailed for years toward the 
contamination load placed upon our 


ect at the Brookhaven National Lab- that will concentrate the waste in solid 


itself on illion gallon waste stor: te ank would 
wit on have to be installed every year, at a cost — 
of up to $7 million. Of course, after 
600 years each plant would have enough 

tanks, at a total investment of about 
$4200 million, to start rotating use, but 
where could space be obtained | to put 
this number of tanks in each oobi 

 Brookh: aven National Le’ or: itory w: 
- give n the job of finding an answer, and | 

now the responsibility has been passed 
streams by the dumping of Municipal — on to Blaw-Knox to put the idea into | 
and industrial wastes will not apply in _ workable processes and machines. | 


atomic energy from burying 
in its own wastes 
a furnace which ca’ 


be used as fill, 


th at may in the 
used or handle d by hums ins or animals. 
the indifferent attitude 


The 
arch proj- ys end result involves engineering a ws ant 


‘oratory has resulted in a theoretical — so that liquids will not leach out 


form, 


answer, he engineering and incor the radioactivity and contaminate sur- 


4 poration of this theory into practical 
aes processes and machinery has 


Nue ‘lear reactors produce a 
that is dangerously 


radioactivity or shorten its life in 


~ must be « 


every new atomic energy plant con- | 


rounding areas. Once prepared in these 7 
sintered powders, research may be 
tinued into the feasibility of securing the = 
rial in suitable containers for stor- 
age on land or ee ‘a. oce: an were ‘re 


been turned over to the Atomic E nergy 


and 


the 


Chemical Plants Division. 


radioactive, 


nothing can: be « to destroy re rents furnish necess 
any ing, but. sei ie ntists are facing ret ality 
way. The only answer is to put it safe ly - when n they insist that more information 
away, ‘not for months or years, but for must be obtained on conditions prevail- 
centuries. Some elements in the waste 7 ‘ing deep under the ocean surface, and 
radiation lives, and will be danger- how they will affect this storage. 
ous, as long as 600 years. Furthermore, = The process planned for the concen- | 
_ this radiation generate s heat, which tration of this nuclear waste lends itself. a 
arried away, otherwise, terrific to the separation of elements having 
temperatures will result. The practice diffe rent radioac lives which will 
thus far has been to store it in wate ie < offset some of the operating costs by 4 
and carry the heat away through cooling _ providing isotopes for many industri: al, 
coils, using water or refrigeration equip- medic al research, and food irradiation 
ment. Rather than being simple water - uses. Even with this distribution of 
tanks, these containers are part of com- isn the eventu: al problem of -_ ul i 
plicated systems costing from $1 to $7 


Alre: ady the re are millions of gall 
solutions of these w 


ra . 


That Temperature 
at various energy plants. The penetrs ation of ac ritic: 


al tempera- 
And more would to be built for ture 


in the deve elopmer nt of 
guided missiles and supersonic aircraft 
was dramatically demonstrated recently 
when General Electric scientists e X- 
hibited laboratory mode ‘ls of revolu- 
tionary electronic devices and circuits 
operating literally “red hot.’’ The 
ae ac hievement was described as a a major 


structed, if a new method had not oe 
conceived for disposing of the wastes. 
It is estimated that for every 1000 to 

— 2000 megawatts of electrical power gen- 
a “ried = size of 


| 
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| 
to have many advantages over fired 
ceramics, in addition features | 
| 
&§ 
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ignited it flames ac ross combustion AWS on Welding 


chamber until _almost touching the 
skin-sizzling heat generated by air fric- relatively cool chamber walls. Next to | in Nuclear Power Plants” 


tion at extreme speeds, walls, the mixture does not “a 


Inside glowing electric furnaces and These fin lings may have sign if n Waere and how welding — 

e ) e aces se ( a 1aV inca ce 

8 being used in the fabrication of 7 


surrounded: blazing blow-torches, pollution work, clear power plants will be the subject 
two technical sessions at the National “J 
capac itors, resistors, transforme rs, in- 
1 } Newsletter, Armour Spring Meeting of the American Weld- | 
uctors, wires, printed circuit boards, Foundation, Oc ‘tober 1956 ‘ing Society which will be held in 
and even an electric motor, were opera-_ junction with the Fifth W elding and 


1500 F The performance of the com- 


ponents compares favorably with pre- —™ delphia, April 8 to 12, 195% 


“4 
t low temperatures . Metals such as problems involved in designing and 
qpecial- he Fuel Cel Cell Battery fabricating nuclear reactors ‘and re 


The fuel cell, a batte ry that produc ae niques for welding reactor compone nts. 7 


the design and construction from such gases as hydrogen Others will cover the effect of 


temperature com ponents. 

ally the oxygen, is one of the many new ation on weldability and me ‘ch anics al 
5 4 é 

new electronic circuits is their ability to _ Vices under study at the new Parma, P< 58 rties of struct ural metals, 2 
oO ; A special feature of this meeting will” 
operate for long periods while exposed to hio, Basic Research Laboratories of A sp 


intense nuclear radiation ‘in an: atomic 
reactor. Electronic assemblies 
: been operated at high temperature for. 
~ more than 1000 hr in the neutron flux of 
the graphite reactor at the Oak Ridge 
was also emphasized during the 
demonstrations that high-temperature 
electronic components can have impor- 
tant applications in industry as well as 
-indefense. The new metal and ceramic 
components show unusual adaptability — 
to manufacture by automation. An- 

advantage of these new concepts of 
‘electronic. design is the possibility of 
‘building basic, inte able elec- 


s th: several co m- 
made ites that the devi ices Tiquid- -paste caustic solution with inter- sand the 
re ls ‘models, com- vening space. Oxyge ngs would “influen ‘nce de ‘sign on brittle fractures. 
All technical sessions will be held at 
tely w orkable but not in peoducti om _ stream into the space, and its molecules A cal | be held ¢ 
plete orkable but not in productio would move through the submic a we Hotel Sheraton, AWS Headquarters Poe 
scopic tunnels and channels in | the for this meeting. The Welding Show, ig" 
porouscarbon. featuring exhibits and demonstrations 
the molecules reach the caustic of the latest equipme nt , filler metals, 


* National Carbon Co., a Division — of be the sponsoring of three sessions by 
U nion Carbide and Carbon Corp. Committee on Electric Welding of 
hen ultimately developed, comme the American Inst. of Electrical Engi-— 
: cells may be used for reserve or neers. Two sessions will deal with re- 
standby power supplies. sis stance third with 
In ordinary batteries, energy is ob- welding 
tained from metals and other subste an- In to ihe -above- 
ces in the form of charged partic les, papers, latest developments in other — : 


he flow of these particles is the electric fields of welding activity will be reported. 


current for flashlights, hearing aids, port- hese lude welding of titanium 

able radios, and so on. Recent: and zirconium: brazing stainless steels 
search indicates the new possibility of and high-temperature alloys; new tech-. 
- making a battery that will obtain its: niques in precision wel¢ ling control; 
nergy, its of charge d filler metals for 


T wo sessions devoted latest 


vi ances in we researc will include 


Much of the basic scientific research be- 
hind the announcement has been in the 
area of new materials—metals, alloys, | 
and ceramics. The need for high-tem- 
perature ele etsonie components has en- 
couraged the development of new ma- 


at this time and not available for sale. 
laye they form a film, and reac tions and supplies used i in the welding indus- | 
take place which produce negatively try, will be located at Conve mation Hi: — 
urged particles. This is the electron-— 
consuming or “positive” section of the 


terials that also will have important uses hatte The oth 
room temperatures, battery. The other section, the elec- veh 
Ab tron supplying or “negative” unit, is Eig Pittsbu bh 


Tar Eighth Pittsburgh 
nce on Am alytics al he ‘mistry and 


makes use of a stream of hydrogen gas 
which reacts s to produce 


charged particles Ne 
Fuel cells will operate 


el, 0.002 to 0.015 in. ‘providing steady electrical currents a 

; a thiek, around the walls of an automotive long as oxygen and hydrogen are fed 

engine’s combustion chamber, has been into them. The have many potential 

observed photographically by the 

eral Motors research staff. Although 


it has n that a small 


Pe Hotel ‘Pittsburgh, 


“ istry Group of the Pittsburgh Section of | 
applications. For example, they would the American Chemical Society and 


furnish auxili: ary power in _ che mical Spectroscopy Society of Pittsburgh. 
pk ints where these gases are by-products ——P rimary objectives of the Exposition — 
of commercial processes. Fuel cells held in conjunction with the Conference — 
could also be used as power supplies for _are to acquaint visitors with the most re- _ 
ame lished. Taken through a transparent light buoys and remote stations <i cent developments in laboratory equip- — 
a quartz “window” in the engine, photos are expected to run for several years a ment and to provide an opportunity to 


showed that when air-fuel mixture is without attention. discuss needs. 


gine, source had never 
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ew possib 
the utilization of basic standards of 


force and weight measurement 
offered by the National Bureau of Stand-— 
ards as a result of its dev elopment of 
eral new ty pe portable calibration — 
instruments. This equipment increases 
the” Bureau’s capacity for force and 
weight calibration of measuring systems 
to 12,000,000 Load- -measuring sys- 
tems in capacities from 300,000 to 
3,000,000 Ib can now be calibrated by 
means of a single load-sensitive unit. 
. This development is believed to be of © 
importane e w the com! 
developed 
in ithe Bureau wories by H. 


capacity proving rings can be used to- 
gether to calibrate testing machines of 
larger capacity, there is a limit to the 


of NBS jem of the 
Nation’s basic physical standards. Ac be 
y and uniformity in measurements 

throughout. the United States depend 
on these standards. ongress accord-_ 

_ ingly authorized the Bureau to engage _ 
in testing and calibrating services, par-— 
ticularly when sufficient accuracy can- Pd 
be obtained eleew here. 


the only in Unite 
where the highest accuracy is av ailable- 
in the calibration of secondary calibra- 
tion equipment for checking the accu- 
racy of weighing and force measuring rde- 
The Bureau does not compete ith 
commercial testing laboratories. Re- 
strictions are necessary in order to utilize 
the precision equipment only for calibra- 
_ tion of the working standards in re- 
search laboratories and industry. 


NOTE.—DISCt USSION OF THIS PAPER 
IS INVITED, either for publication or — 
Addressallcom- 

munic ations to ASTM Headqua arte! rs, 1916 


., Philadelphia 3, Pa. 


L. Wilson, D. R. Tate, and G. Bor- 
kowski, “Proving Rings for Calibrating | 
Testing RGesidaes,” Circular of the National 
Bureau of Standards C 454 (1946). 


= 


ht Stan: are 

in 1 Industry 
sthur r ge. 


By A 


( ‘alibration at the Standards, Ww 


capacity dead-weight machine. 
wire strain gages now ¢ omprises 30 per cent of 


D. C., on the 111,000 


Calibration of load sensing devices incorpor: one resistance 


the calibration work done. 


This load cell and calibration indicator (left) will be used in tension and compression asa 


secondary standard for the calibration of testing machines, weighing scales, or other force-meas- _ 


uring equipment. 
as the comparison of laboratory stand- 
ards or instruments with national 
standards and to tests of such devices’ 
and materials as are critic sai in industrial — 
or laboratory operations. 
or Method i is Electrical 
New calibration methods have 
made possible dev elop- 
of the bonded resistance wire 
‘aie. gage. It offered an electrical 


ae means of sensing changes in high forces 


Use 


of the equipment is limited to suc chi tests 


with the required accuracy and sensi- 


uring systems. Electronic amplifica- 
tion is commonly used with indicating 


instruments. Since these gages 


spond primarily to very, minute strain 


than to perceptible mec 
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tivity for calibrating testing machines, _ 
weighing scales, and other load-meas- 


permitted the dev elopment of a com> 
pact, efficient, high-capacity load-sens-— 
e.. unit fer electric: il measurement of 


Associates, Inc., Lexington, Mass. 
was one of the inventors of the resistance 
a wire s strain gage, now known as SR- 4. 


ain 
— 
q — 
— 
= 


bration equipment ae 


initiated by Lyman J. Briggs, direc- 
of NBS, under the direc- 
tion of B. L. Wilson and D. R. Tate.? — 
‘Their objective was to achieve a sta-— 
bility and accuracy equal to that of the 
ing ring, about 0.1 per cent. 
7 ca. he Bureau profited to some extent by 
the fact that load cells in a wide range of — 


capac ities had already been 


for such varied purposes as weighing the 
‘ontents of tanks, bins, and hoppers, 
-- measuring forces such as the thrust of 
rocket engines, Prony brake loads, ete.,_ 
and serving as load-sensitive device es in 


The NBS strain gage dy 
are essentially solid steel columns with af 
eight resistance wire strain 
spaced around their centers. Four are 
to the column. longituding ally 
90 deg apart and the other four a ) 
bonded in transverse positions. The — 
column i is flared out at top and bottom 
to enlarge the bearing areas and a cylin- 
drical — metal cover is held in 
place | setscrews through retaining 


ez rings around the enlarged ends of the © 


column. he strain gages are connected 


together to form Wheatstone bridge ‘Fig. 2. . Weights Used in Calibrating the Load Cell in Fig. 
r. circuits and a conventional type B: ld-— »; i The pers shown here are under the testing machine at the National Bureau of Standards. 
win SR-4 strain indicator wa as modified The at of the 1000-1b weights any of the ,000-Ib we lower frame is about 1.01b 
Over a period of several years strain _ 
dynamome' ters of 100,000, 300,000, 
1,000,000, and 3,000,000 lb were built 
ane by NBS. These include four each of ‘ 
: the two largest sizes. Their accuracies 
meet the requirements of AST 
Method E 74-55 T? which prov ides ler 
ances” of 0.4 per cent for 3,000,000 Ib 7 
or cent 000, 000 Ib. The — 
men, and its rugged construction per- J 
mits handling on hand true ks or by 
crane. The 1,000,000-lb dynamometer 
weighs only about 30 Ib. 
electrical are also readily 
Advantages in in All Capacities 


Although these high-capacity 


mometers were developed to 
_ extend the range of capacity beyond th: it 
of rings, have found” 


wgeous in capac i- 
ties also. Their principal advantage i 


2D. R. Tate, “‘: Applic: ation of Resistance- 
_ Wire Strain Gages to High Capac ity Load 
Calibrating Devices,’’ Circular 528 of the | 
National of Standards (1954) 
Machines (E 74-55 1955 Book of ASTM | “Fig. 3.—Calibrating a ‘New 3,000, 000- Ib Strain- Gage Dynemometer. 


- $Standards, Part Al, 1668, Part 2, p. 1339, of ae A new 3,000,000-lb strain-gage dynamometer, designed by the NBS, is being calibrated in a 


Part 3, p. Part 4, 1294, 6, p. -10,000,000- lb testing machine, the largest in the world, ad of three 1,000,000-lb dyna- 
1642, Part 7, p. 1581. 


mome eters: the at were prev iously calibrated. 
(TP 21 ASTM BULLETIN. December 1956 
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4.- Million-lb, Strain-Gage Type and Electrical Load 


,000, 000- lb Strain- Gage 


mometer, 


7 his dynamometer is essentially a 2 
solid steel column with eight resistance wire 
strain gages bonded at mid-height; four par- 
allel to and four perpendicular to the longi- 
tudinal axis. Large bearing areas are pro-_ 
vided by flaring top and bottom. Tapped © 
holes in the rims are for set-screws in two re- . 

taining rings that hold acy lindrical cover 


ist of the 


high 

Of significance in connection with the 


development of new type c: alibration 
equipment is the fact that until ae 


— 1950 approximately 90 per cent of the 
elastic calibration devices to 
Bureau of Standards for ¢ alibration 
proving rings. Now ‘the volume 
of calibration work has increased about — q 
(100 per cent and load sensing units a 
based on resistance wire strain gages _ 


ee 


‘Fig. 6. —Over a Period of Several Years Strain-Gage Dynamometers of 100,000, 300, he 
; 1,000,000, and 3,000,000 lb Were Built by i National Bureau of Standards. 


high capacities is expected to be in re tes 
ar ducing the time for calibrating a sting 
of 10,000,000 Ib to one-fourth 
and the cost to one-half that formerly re- F 
quired in calibrating a testing machine — 
of only 2,500,000 Ib. capacity. 
less skill is required of the oper- 


to ain satisfac tory readings un 


10re, mes asurement of load can ce 
+B. Ww Tate, and G. Bor- 
-kowski, Mac hines of 111,000 
10,100-Pound Capacities,’ Circular of 
National of Standards C 446 


and ease of handling, it is believed that 


on one or the other of the 
s two | -dead-weight testing m: 
chines.* These weve installed after the 
m: at a remote point. Also, the development of proving rings to provide 
scale division corresponding to capacity ace 1 means of applying accurately known — 
load may be adjusted to match any d frees to calibrate these mstruments. _ 
sired interval al. These machines have ct ipacities of 
Although the present measuring: in- 10,100 and 111,000 Ib. 
struments are adequate in sensitivity Present practice is to to calibrate ina 


tween 3 devices having capacities be- 


ine 


it will be possible further to improve 
~ their quality and design to meet the 
special requirement of this type of serv- 


— tween 300,000 and 1,000,000 Ib by | 
means of calibrated proving rings in a pe 
testing machine of adequate load ca- 

ice. It is expected that such im- pacity. Load-sensitive devices having 

provements will eliminate difficulties in capacities between 1,000,000 and 10,- | 
produci ing the required high degree of 000,000 lb are calibrated at the Bureau 

stability in the strain gages and the — by means of the 1,000,000 and 3,000,- 


me: asuring cil circuit and the relative com- 000-lb strain n gage type dynamometer 


| 


— = | 
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Since the capacities of shost of 
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_ The author believes the new plastometer is less subject to bear- oO by 15 min of de: ad weight pressure on 
slippage, and frothing troubles, more piston, as found -unsatisfac tory. 


There were too many premature releases. 
and more precise than the Gieseler. Wounes tall b iby d 

ewer failures wereo tainec ry ropping 
smaller weight a specified distance 

- oth. Stirrer rates with frothing coals to withstand the impact. — wer 
tial: property of coking coals. W Were probably excessively high because ith the new plastometer, packing is 

heated slowly, as in coke oven, some substantial part of the s simpler and more effective. 
«away from the rabble arms. In many covered retort, with in the sample, 

por ss not at all. “Pusibility i is favored cases it was necessary to make stop ig placed in a guide, Fig. 1, and « lropped — 
_ by rapid heating; - weathering has =. watch readin gs of less then 1 sec on a a ten times from a heiokt ‘of 1 in. on a 
adve Tse effect. consistency of the rapidly turning pointer. Chances for steel plate. exact 1.0-in. isnot 


mass of eoale scing coal partic ‘les is. error ware manifold. esse ntial. Drops of 2.5 and 0.5 in, 7 ( 


ample moved 


related to fusibility and is called plas- In 1949, Subcommittee XV on Plastic- were also effective. There was no 
ticity or fluidity. ity and Swelling of Coal of ASTM significant difference in test _ results 
Brewer (1)* has described ma any of the Committee D-5 on Coal and Coke between 2.5 and 1.0- in. drops, and 
various instruments that have been used _ sponsored cooperative work (3) among _jittle or none between 1.0- and 0.5-in. 

in Measuring, or in attempting to laboratories using the Gieseler pl: istom= drops. 

oF measure, this essential property of cok- —s eter, in which the Citizens Gas and 
ing coals. Included are the Davis Coke Utility laboratory participated. 
constant spe ed—v ariable torque and the : Silicone oils were used for attempted 
= Gieseler constant torque—variable speed stands urdization. Resulting data were 
astomete rs. Barth: (2) has unconscions ably wide. However, | ‘some 


islessened. There have been no failures. 
ently designed an instrume —— of the instruments were probably not _ with this method with the ordinary coals — 


= possible working order received in this laboratory. An especi- 

‘The ¢ r appar: is at present because the users had become diecour- ally difficult sample for the Gieseler 

probably the one most widely used in _ mak inherent difficulties. Agree-_ obtained from the Illinois State Geolog- 

the :U nited States. In its retort, a _ ment might have been better had there -jcal Survey through the courtesy of E. D. 
sample of coal is packed around bee n fewer modifications de esigne to rron, failed under 0. 8-oz in. torque 
on a stirrer shaft. Consts ant “improve results. using 3 g but was successfully tested in 


-_— = is applied as the coal is heated at Considerable effort has been made i in wy duplicate using 5 g. It was again — e 


3-C per min in a lead bath. There is a attempt to design a more convenient tested successfully under 0.4 in, 
bearing in contac with the at the and reliable period of torque using 3 


__ When packing is complete by this 

dropping procedure there is no piston to 

_ withdraw, the cover i is already in place; 
ce the risk of disturbing the pac king — 


The elimination of the piston per- 
ag ; 1 two - ye ars. This paper reviews some of the —_ mits important changes in test assembly 
ball bent arings a we ‘ight variations: elopment design. The bottom bearing for the 


on a string wound around a drum and age ae 3 
stage. rotor may be removed from me coal and 
_ passing over a pulley equipped with au 


pointer. Development set of metal strips may be placed 
1942. this laboratory obtained a 


"4 against the inner wel of the retort to 
a Giesele plastometer built esse ntially Those features ‘of the Gieseler pk AS- ¢lippage. 


ae cording to the design then in use at | tometer which were retained « oa ae. 
rae the Bureau of © Mines. | During ten were the 3 C per min heating rate, the 

___- years’ experience with this instrument — dial with h 100 divisions, and the constant 

-eertain difficulties were ‘dly torque. . The most import ant novel 

cone epts in porated in the new plas- 
“failed to hold ond the would drop tometer are: me ‘thod of packing, test 

_asiffree. At other times air-borne dust assembly, torque and 
particles were suspected of causing the of 


bearings to freeze. The necessity of = 


rewinding the string caused unavoidable Packing Method 


differences in experimental conditions. 4s When coal is heated, a a pre 
Also, there was the apparently incur shrinkage occurs prior to actual fusion. 
able tende ney of highly fluid” coals to ‘It is virtually a necessity to pack the 
NOTE.— USSION OF THIS R sample sufficiently to prevent the pre- DONALD C. HILLS chemist, 
ia % INVIT ED, either for publication of for mature release of the rotor during this va Gas and Coke Utility, Indianapolis, Ind., 
the attention of the author. Address all com- , 
 @n expansion or coal. Lurrentiy is 


oo St., Philadelphia 3, Pa. tation of the sample, while still granular, 
, = boldface numbers in parentheses re re- —_— in some cases prev ent subsequent wg ona — torque application 


fer to the list of references att ed to alll 
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Splined Sleeve 


Clamp Shoulder 


Vent and Pry 
Strip Tube— 
Retort 5/81D 


Paddle Shaft 


iw 
Line - ‘Not Stirred. 
Froth Line- “stirred 


— 


Logics ally, n ie nt appari atus. 


a measuring the rate of shear in a material 
must not permit slippage between the _ 
- material and the apparatus. This re- 
- quirement should be met by the test 
~ assembly, which consists of two essential 
parts: the retort and the rotor ae 
‘earings. 


<i 


ability. After a tow: tests . _Details of the Test | 
in length and distortion in circular 
section demonstrated that this ‘he advantages of this one-piece so that they fit ay ag the hemispherics val 
 dimensionably stable. It had satis- are no threaded | parts requiring pre- “comparison between test results. 
4 factory thermal conductivity. It could — treatment with graphite and oil to make = W ith strips and without str ips is shown 
be readily drilled for small deep ther- _ disassembly possible, thus eliminating a in Fig. 3; a more regular curve was_ 
-mocouple holes. At this writing two. 35 possible source of contamination. The obtained using strips. There are irreg- 
_ brass retorts have a proved life = over rounded bottom permits a more uniform ularities in the curve near the maximum _ 
300 testseach. A conservative estimate — distribution of sample upon packing. = for the test without strips which may ‘- 


of their useful life would be 2000 tests. nt here is no bearing in the fused coal. attributed to slippage. 


After several modifications, the brass The retort may be cleaned readily using —(b) The Rotor with Bearings. —Expe- — 


tort has rese hed a final form as the flat rounded-end tool of harde ned rience had shown that certain = 
shown i in Fig. 2. It is made by drilling “steel shown in Fi ig. 1. inevitably frothed. Therefore, only 
s-in. ‘hole in a 1-in. round brass piece Brewer (1) described Macura’s eylin-- _ those rotor were consider 
i. in. long. The bottom of the hole is . ri) drical retort whose hemispherical bot- ae which had a uniform crose- section in the 
finished hemispherically with a ball-end and inside wall were cut by tri- frothing zone. Steel, brass, aluminum, 
mill, of +3,- -in. vat the | angular grooves with the ev ident purpose and transite rotors of various shapes 
One or preventing slippage. The author's were tried. If the cross-sectional ar 
vn thr i design prov ides 8 removs able assembly of metallic rotors exceed a certs ain 
three sy- by 74-in. steel strips brazed ez. it, the e top layers of low fluidity ‘coals 


Da to the sides of a flanged tu found unfused at: the end of the 
an entrance for a screw rew strips fit longitudin: lly against the test. A steep temperature gradient 
for removing the antislip strips inner wall. The lower ends are the probable | cause. With tran- 
tapered, curved, and by br ‘Site rotors, as complete. 


TP913) 


ak... NIN 
NIN 
NIN 
— 
x 
= 
- 
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assembled, the top bearing is 1 in. 
above the cover outside the retort and 
the bottom bearing is 1 in. be ‘low the 
cover within the retort. The parts 
are drilled so that the shaft is in contact 
_ with brass for only about gy in. at each 


of the bearing points. 


These bearings have never frozen dur- 


resis: br: ike? in 


stabilized temperature torque. is 


¢ 
a essentially constant over a wide range 


of speeds. The torque loss due to tem- 
rature rise a test is sitet to 


“tion = The br ake ‘is 
ated by test weights, as shown in 
‘Fig. 4., to 0.80 + 0.01 02 in. Routine © 
maonts checks may then be made using a 
calibrated phosphor bronze spring. 


ine test and operate satisfactorily It was found impractical to elimina ate 


site rotors with round, oc seas 
hexagonal, and square cross-section were 
tried. All round rotors slipped. Smal- 
ler sizes of transite were too fr: agile. 
Large r sizes were subject to a peculiar 
frothing trouble with fluid coals. One 
or two worm-like extrusions, sometimes _ 
exceeding 2 in, in length, were frequently 
ree - found in the upper space b between rotor 
_ A large majority of the frothing coals 
‘so teste never rise the 


f all if the dle 
‘re }-in. longer. There have been 
unfused top layers and much less ‘“‘worm 

_ formation when this rotor is used with | 
antislip strips. The paddle part is ; 
by 2 by 12 in. (1} in. prefe rred). 

cei The bottom of the paddle i is rounded to 

fe conform to the hemispherical bottom 
‘signed so 
ance of the 
to provide 
dle turns from the position shown j in 


that a uniform total clear- r 
paddle is maintained 


without oil of any kind. 
required to start the paddle turning in 
an empty 


Application 


of the retort. _ The antislip strips are 


The torque all torque shaft eccentric ity w ith the 
adjustable Gimbal ring mounting. 

Eccentricity was found to change with 

perature was found to be 0.02 os in. as the torque setting. The residua il oseilla-— 

by the deflection of a fine tion caused spurious counts when a- 

piano wire. This is 2.5 per ¢ ce nt of the simple brush counter conte act was 

(0.8 oz in.). A Gieseler =. operating on the sh: uit. A sue cessful 

vith be varings fre shly cle ane and oiled ‘ counter: cont act was mi ade which us 

and Re optimum | F 
yout 7.5 ‘al for 


test chamber at room tem-_ 


tempe r iture contro 


* 


Torque i s produced by a General 


Fig. 2, Bection A- A, one edge approaches 


is cut to length. and prov ided with 
accurately located shoulder, 25 in. 
from the end, by threading | the suite 
reduced liame ‘ter. ste el 
shown in Fig. 2, screws | 

os 7 this shoulder and supports the paddl 
above the strip junction by ‘contac = 
the uppe r be var ing. 
i = ionally checked for straightness in a 


Bins: 
The brake was modified by prov iding a 


extensions. A pointer was po to the 
upper extension. The pointer and the scale 

_ beneath it are observed through an adjust- 
able mirror. Before the hysteresis brake 


became available more complicated trie tion 


36 


br spring support. 
iding frame tors 


~-Counter contact 
-Hysteresis brake 
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“the same jig and have held alignment Electric hyst 
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more convenient manua 


control. control panel, shown 
‘Fig. 5, has provisions for either method. — 
For automatic control, a solenoid 
vi alve is operated by a hot or cold signal 
“from a contact advanced 3 C per min 
by a gear train on a Speedomax record- 
potentiometer. For manual con- 
trol, a needle y valve. oper: ated as 
required to restore bs ince in a portable 
pote ntiometer driven by a timing motor. 
Figure 6 shows typical time- -temperature 
records for both methods. No signi- 
 ficant difference in results was found in 
— duplie ate tests between automatic and 
manual control, provided the automatic 
solenoid valve was mounted separately, 
since its vibration | was found to speed 
the: rotor lightly with low -fluidity 
oals, Supporting ata in 
T: able I. 


a 


ture, e, to the 

zone, is certainly not attained 

by the partial immersion of the heavy 
* Gieseler assembly in a lead bath. 

_ Due to its many disadvantages it was 
ae decided be eliminate the lead bath. 
iting | with and heating 


with gas 


Was necessary 


retort to p 
n 
operation of small changes of air and — 
uniformity ‘temperature with gas 


rotating U tube burner. After the 


was discovered, by m: making check tests — 
with the burner stationary, that rota- FAD, 


tion was not essential. It was then con- ete 
sidered advisable to try a four-tube 
sti itionary burner, but with this design es 
adequate tube size prevents side inser- ay 
tion of the retort; therefore a three- “tube 
vee eae burner was adopted, shown in Fig. 4. 
nvestigated | oxpualiaial “here are 17 ports in each tube and 3 
a eating with ectricity.— 
actory wound with one layer of _ for length of flame and are 
resistance wire and surrounded with for changing port area, The 
thermal insulation proved incompatible burner orifice and air shutter: setting 
may be readily changed. Ac a 4 
The three aluminum refle ctors, shown 


Ber 


with the recording potentiometer. It 
to double back another to various fuel gi hould be possible. 


layer of resistance wire and tune out 
the remaining induction with a ~ 


ases 


orta 


to prevent a-c ae: in the sensitive bs 
thermocouple circuit. With full eur- 

the a more imp 
per min, it was necess: ary to direct. 

per iture in the retort wall, midway 
- between burner flames, was found to be 


rent, erating temperature could be 

4 P function of these three spaces is to } 

a strong air bl: ast at the bottom of the 
r lower than at the burner flame without = 
reflectors, higher with reflectors 


hoot. Fi igure 
shows that a good temperature control 
could then be obtained with automatic 


attained in a reasonably short time; 
= increased uniformity of temper: 


but when it was desired to slow down to 
At mid sample level, the tem- 
~ around, and within 2 C with about 15 


per cent radiation space as shown in aa 
Fig. 4. This arrangement also improves = 
the vertical temperature gradient. Up — 
to twice the sample depth no variation. 


over 2 C was found.’ 


heatingcurrent. 
(b) Heating with —Sufficient 


heating was considered doubtful; there- 
fore the first attempt was made with a _ 


I.—EFFEC HAND AND AUTON 
DIVISION 


a Dial Divisions per min 


Control 


B, average 


os heat. Average of temperature differences f 


All tests were 


Automatic 
Solenoid 


Frame 


mec mena al difficulties were solved it | plified with the — of gas. The fow 
through the solenoid valve is by -passed_ 
iby one needle valve, throttled by 
Mat ‘ON MAXI uM DI. TAL another, and indicated by a U-tube pres- 
= gage. There is no wait to build 
temperature before starting and no 
overshoot when slowing down to 3 
Solenoid per min, Since only a few adjustments 
off Frame the needle valves are required, the 
operator has ample time for recording 7, 


reached in about 4 min. The 


inte rval between tests may be hehe ed 
ony 


8.4 (2)4¢ 


to about 3 min by using compressed air er 


Measuremen nts were made with 


Speedomax by momentarily switching to a 
: second thermoc ouple during regular tests 
with a 3 C per min heating progr: 


made by same ope 
or start, maximum, and stop was 0.9 C, 


q 
Fi 
| 
g 


ure. 


A _Tepresentativ sample 


7 “4 “of Precautions are 
taken to minimize oxidation. Samples — 

are stored in tightly capped bottles — 
under refrigeration. They are mixed _ 

_ 15 min on a rotating w heel 


are brushed through a funnel into 


retort with antislip strips 


place. The paddle is not pushed down — 
into the sample until the cover is in 
place. The assembly is then placed 
the packing guide, Fig. 1, xad dropped 
ten times from a height oi 1 in. nt Fe 
calibrated torque spring, show 
in Fig. 1, may be used to check the : <a 
torque before and after a test 
torque spring removed the assembly 
is clamped in place and the torque shaft 
is turned until the pins ¢ on the splined 
ve engage the hole in ars cap. 


to ‘engage when testing fluid coals 
The thermocouple is placed in the test 
chamber wall, The burner is operated 
at sufficient pressure to heat to (a) 360 
in 3 to 3} min for fluid coals, 
_ 405 C in 3} to 4 min for low-volatile 


coals with high starting temperatures. shaft. 
i With this shaft coated with fine abrasive by one operator are given in Table III. 
with the small flat file. — 
-cleane 
shownin Fig.l. 
‘The cleaning and packing | 
may be completed while cooling with 
compressed air between tests. 
may he made at the rate of one per r hour. 
stream of compressed air is used to cool ts This includes all calculations but not the _ two eac th, each of which is essentially 
_ plotting of a curve. | 


min under automatic control with the 
average burner about half that 


The cenepeiiin gases are ignited 


eombustion are removed by slight 
vacuum in a small pipe the end of which 
is placed near the vent hole. A small 


y the hysteresis brake. When making a 
series of tests, using alternate retorts, it 
& advisable to remove the hot retort — 
mm 1ediately at the end of the test to 


pre 


minute point is used when it is desirable 

a to check temperature w ith the schedule. 
The test is stopped when the increase in 

the dial reading over the previous: 

: minute falls to one dial division or less. 
Te increase in the dial reading for a — 
ty given minute is plotted against the mid- 
Tile point temperature for that minute. 
athe temperature of the start is taken 


where the line rises above one, the end 


where it falls below one dial division per _ 
A screw driver in the vent slot serves | 


loosen the antislip strips. . The 
sti were pa addle, and most of the semicoke 
ay then be removed by hand. The 
paddle is cleaned with a small flat file 


. Three LY. 

grams, weighed to the nearest 0.01 LV 

3.6 


nd 
Blend. . 


: The bearings are checked with a utility 


vent unwanted heating of the brake. 
Total dial divisions are read every design. 

= nute at the end of a 4-sec buzzer duplicability and convenien 

signal. The 1- sec signal at the half ~ coals were selected on which 


_ oxidation effects, the six tests on a giv en 


RESULTS WITH THE NEW PLASTOMETER, 7 


Dial Divisions Temperature, deg Cent. 


= 


= 


nin | 
497 
| 4 501 


Oper- 


At Max 


dial divi- 
sions per 
min 


Pe 


38 
438 
438 
440 
438 


100 


= 


2 3 | Ss 


comparison, the results of some 
the duplicate tests made with the 


They are occasionally cleaned Gieseler apparatus at this laboratory 


nd oil. The antislip strips are cleaned 
The retort is 
with the flat round ended veal 


Only three of the 20 pairs check within ma 
10 per ce nt or better. my hese results 


together \ ith similar data by 


Pierron (4) show possibilities 
qualitativ e interpretation only. 
Six measurements made 
the same conditions may be 
arranged i in 15 possible combinations of 
probable. The per cent differ- a 
oe ence of each of the 15 possible combina- | 


=i 
= of the three sets of the new plas- 


Tests 


Performance 


ees nee of operation was con- i. tometer data was calculated by the same | 
sidered an essential requirement 


formula used for the Gieseler data. 
The averages are compared in T able 
three ‘III. It is believed that any bias in this 
comparison: favors the Gieseler 


duplicate n ta 
As did Rees and Pi ie this 


three test assemblies. To minimize 
laboratory has tried mixing an inert e 
- material with a frothing coal and found ue 
4 


In order evaluate both: 


— coal were completed in one working day. 
Each operator used a different test 
assembly for second test. The 
schedule of 18 tests was completed with — 
each operator using each test assembly _ 
twice. Test assembly No. 1, the proto-_ a could cause more harm due to slippage — 
type, had been used 15 times. No. 2 i than benefit due to the observed reduc- — 
and No. 3 had each been used over 200 __ tion in frothing. It was thought that 
times. Results, given in Table II, 7 the smoother curve, shown in Fig. o 
show possibilities fo: for r quantitative inter-— - might be the result of reduced frothing — 
pretation. emits a oat turbulence effected by incre: ased stirring 
Duplicability was action with strips. However 
sidered the most important require ment when a similar “sample, the blend in 
in the new ‘Table was tested at an 


that such practice results in less duplica-_ 
bility with Gieseler tests. The reason 
may be that the wetting power of the 
coal is reduced by the diluent. This 


40 
— 
fend...) 3 | 910 50 | 407 485 
lend........| H | 900 10 | 405 | 484 | 79 | 450 a 
H | 3 | 965 60 | 406 | 485 | 79 | 447 
— 269 0.7 09 | 0.6 . 
1500 | 386 | 489 103 | 450 
«9650 72400 | 388 | 488 100 | 450 
— 9400 | 70 600 | 386 487 | 101 | 448 
shaft_pointer. The electric counter _is | 12990 | 1.2 1.5 q 5 = 
| 
| 
= 
- 
or 
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TABLE III.—DUPL ICABILITY OF G IESE LE R ‘MAXIMU M FLUIDITY COMPARED — 


Low-Range Coal  _Medium-Range Coal High-Range C oal 


Maximum Dial Maximum Dial Bier | Maximum Dial 


di cA 
Diy ivisions pe or min Divisions | per min Divisions per 


11.9 | 1 | 720 #41090 


45.0 49.7 | 9.9. 


368 3750 620 30 000 
000 | 
000 30: 000 | 


000 «40000 | 28. 


385 492 ‘4 500 


Diol per, 
o 


10 000 


» 


100 X numerical difference 
Per cent difference = 


Test. 


= 


te _ Temperature, deg Cent. [| | 


At Start Dial Division 


Stand-| Coeffi- {| |Stand-;| 
Aver- ard | cientof | Aver- ard | Aver- 
Devia-| Varia- age | Devia- 
2350 | 189 | 8.0 397° 447 
903 30 3 406° 7 449 


‘aha Uniqueness is lost in the biases 


_ @$ame operator with the same test asse mbly — One test at — torque le vels complete 


Three ope with three test Data from Table 
Stirring by doubling, the The blend 
tary vi ariations r ate we 


Ty, was tested at in. Ww ith- 
and the frothing level and “out wall’ st rips. A double peak W 


paddle reversed wish the low 
we test. The high torque froth level was 


aking up sufficient froth to red 


ure to a more stable leve 1. ; = 


— further advant: age e of reduced torque, 


is shown in Fig. 7 . The profile for the bedi 


low- -torque test is uniquely charac teris- 
“tie for a certain type of low fluidity coal. 


Conclusion 
hs chat the new 
_plastometer is iaster and more con- 


venient and, since it is less subject to 


s _ bearing, frothing. and s ippage troubles, 


ariation were increased. obtained, ‘similar but less p that it is more recise. 
var ncrease ta ilar but less pronounced pr 


Better results were obtained with one 


than the one in Fig. 3 which was found 
when a sample of the same class was 


half the original torque. These tests 
were made by one operator using the >is ested without strips at 0.8-oz in. 
same test asse embly and were usually torque. The double peak did not occur 
stopped after reaching maximum to save on a duplicate test. 
a _ A comparison is given in Table | interpretation is that the start of wall 
‘Tv whey slippage is imminent at the 0. in. to the Citizens Gas and Coke Utility for 
Inspection of residues from com- torque level with a smooth wall. = T he 
permission to publish this paper. 
"4 - pleted (Table IV) tests provided explan- | _ corresponding shearing stress at the ae 
ations for (a) anomalous froth is about 0.017-0z per sq in. W ith Revenesces 
levels and (b) the decreased dupli- Gieseler apparatus the wall ‘stress att: R. Brewer, “Plastic and Swelling 
eability with higher torque. ith the iss ilmost four times this value. ‘It isthe Properties of Bituminous C oking 
; highest torque, very little materi al had author’ s opinion that high torque is the — 7. Coals,’ Bulletin No. 445, U. 8. Bureau 
ai adhered to the paddle, the cylindric chief reason for the wide spread found of Mines, PP. 112, Pp. 


th of the paddle 

= path of the paddle was virtua 1 
(2) G. L. Barthaur, | “Improved Plastom- 
hence the froth had been forced to r (1) observed that some coals tn 


higher level. With the lowest torque y swell even more unde r load than Behavior of Caking Coals,” 4 nalytical — 
of the material had remained in n no load is applied. Such a system Chemistry, Ve 37, pp. 969-971 
the path of the paddle. The be expected to be inherently (1955). d 


‘The at author w ishes to thank C. R. 7 
Holmes for encouragement and advice. 


Pauls and R. E. Leftwich assisted 


q 
| 
4 
| 


in testing and §. Johantges in the 
machine work. The author is grateful 


of strips may have prevented wall unstable. — — With the new plastometer, (3) Report of ‘eiedtalin obtained in the 

slippage, but with the highest torque “momentary variations in rate become - Py survey of 13 Gieseler instruments by — 

it was evident that the paddle edge could more apparent at higher torque even Re - Subcommittee XV on Plasticity and 

readily have been slipping. The rabble — with highly fluid coals which cling to the © ees welling of Coal, of ASTM Committee oa 

arm construction and _ intermittent paddle. The froth level of these coals on Coal and circulated 
torque of the Gieseler does not neces- slightly reduced by higher torque. the 


sarily prevent this displacement. this case, decreased duplicability at Pierron, fect 


- of Diluents on the Plastic Pro rties 
~ author has observed Gieseler residues higher torque may be due to instability bite Y a 


Coal as Measured by the Gieseler 
in which the arm area had been related to anomalous swelling, and wall Plastometer, ” Circular No. 197, State 


- ips might cause smoother action by _ Geological Survey, Urbana, Ill. (1955). 
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an 


A Strain Gage | te | 
Adhesive Bone 


- thickness on the dielectric constant can be determined. 

ia For some adhesives, this effect may be calculated 
using the Lorenz-Lorentz equation relating dielectric _ 


Tae 


HE STRENGTH exhibited by adhesives as sts a in om 
_ may be much greater than that exhibited by cast specimens of 
the same adhesives. This difference may have two causes, 
th related to the thickness of the adhesive film composing 
the bond. First, the deformations in the adhesive are re-_ 
1ined by the proximity of the adherends, and, second, 
relatively large percentage of the « adhesive has speci ial ee Be 
_ properties because it has become solid in the neighborhood of 
an interface. Thus, in this study of the mechanism of adhe-- 
sion, me: :surements were made of the strain in the direction 
of the thickness of a bond due to a tensile stress in the same © 
tion, 
— The thie kness of an adhesive bond may be : about a thou- 


a than 2 2 per cent. To obtain anak re -producible stress-strain 
; z. curves, the strain should be measured in units not greater” 
Py _ than 0.001 per cent. This means that a change of a hundredth | 
of a millionth of an inch (2.5 A) in the thickness of the adhe- 

_ sive bond should be measured with reasonable accuracy. ee 
prese ‘ntly available mechanical-optical strain gages are 
not sufficiently se sitive for this purpose. . Their smallest — 
re oe is in ost neighborhood of a millionth of an ine h, — 


increase Further, such gages w 
_have to be mounted on the bonded pieces at two points a 
large distance (compared to the thickness of the bond) from 


9 constant to density, when density is assumed to alll a 
three 


of 
x) 


rains in 


and 


James, 


t 


iain bond. Thus the measurements were taken ne near the 
‘ location of the greatest perturbation in the strain pattern, | 
and at some distance (compared to the thickness of the bond) | 7 
Bo awe from the edge of the bond. It seems unlikely th: at 


strains measured in this way could be interpreted with con- 


2 The method described here uses the specimen as a ¢ apac itor 
in a resonant electric circuit and measures changes in the 
capacitance by measuring changes in the resonant frequency — 
of the circuit. Because of the small modulus of elasticity a 
the adhesive, compared to that of the adherend, the strain in 
the adhesive is substanti: ally unidirectional. Thus the change — 
_ in the thickness of the bond is substanti: ally proportional to 
the change in the volume of the adhesive. It was hoped that 
the Lorenz-Lorentz equation would yield sufficiently accurate 
estimates the chi ange i in the die lee sctric constant t of 


in the thie ness s of the | 
Bs itance of the specimen. This | 
cause it was expected that the strain would be 
per cent. As it turned out, this was justified 
for ¢ adhe ‘sives. 


Description of the Strain in Gage 


o 


re ‘The heart of the e strain gage is a 

arranged as an oscillator as shown in Fig ig. = ve specimen is 
capacitor in this circuit. A is provided, as 
shown, for the de termini ition of ch: anges in frequency. — The : 


anu- 

esearch, 
Cor., consulting engineer, 


_ the bond, and could at best measure only the relative displace- 


- ment of one of these points to the other. This displacement 

probably would not be equal to the average displacement of 
_ similar points within the specimen because of the perturbation 
_ of the strain pattern at the edge of the bond due to the Pois- — 
son’s ratio effect. Reasonable measurements might be ob- 
tained by this method if the strain gage were mounted at 

- bridge several bonded joints, and corrections made for the 
— by the several pieces of adherend. 


‘NOTE: —DISCUSSION OF THIS PAPER IS INVITED, ‘either for 
‘publication or for the attention of the authors. 
tions to ASTM Headquartere, 1916 Race St., 

* The work here reported was done at the P 


ratory, Forest Service, U. 8S. Department of Agriculture, as part of 


P hilade ‘Iphia, 


ia ect 599-01-004, ORD Proj. TB2-0001. 

Throughout this word adherend re fer 3 to the s steal 
batons or portions of that are glued together with 

2John E. Rutéler, Jr., “Effects Stress on Me chanical 
Electrical Properties of Metals Bonded by Means of Ac the sives,”’ Case 


Institute of Cleveland, Ohio (1954)... 
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e Measuremen 
— CB Nomis, Ja 
— 
Strain in a thin adhesive bond between metallic 
herends,' by measuring the change in the electrical 
capacitance of the specimen. Accurate evaluations J a 
— 
— 
2 
CHARLES B. NORRIS, subject-matter 
a 
— 


ecimen 
: The specimen, as shown in Fi ig. 2 2, consists of two cylindrical 
2 in. in diameter and in. long bonded together at 
shown in Fig. 1. A limiting amplifier was incorporated be ‘S43 their ends by the adhesive to. “* tested. The buttons are , 
via n the uty ut f tl illator and the discriminator, drille d and tapped at their unbonded ends for attachment of - 
1e O ) or the osenlator ¢ ? scr 
that the output voltage of the discriminator would be ne¢ ‘rly 
independent of variations in the output voltage of the oscil- wane bended ka 
lator. Four separate oscillator units having different a as 


frames hinged together as shown in Fig. 3. The ends of the J 
ranges two halves of the specimen to be bonded are ground flat and 
Figs. 10 and 11. ‘leaned. The lower half of the specimen is rigidly bolted to 

The circuit shown in Fig. 1, and as later modified tends to the lower frame. The upper half of the specimen is place: ¥ 
oscillate at a upon the lower half and lined up with it. The upper frame is 

lowered to rest on the specimen through crossed knife edges. 

ies’ L == ; a of Paris is cast into the upper frame so that it grips — a 

{LO the upper half of the specimen without disturbing its position. 
= <a After the plaster is hardened, a number of measurements of | 
the distance between the two points shown in Fig. 3 are taken 
by means of a micrometer reading to 0.0001 in. The frames 
are then separated (the hinges holding them in relative posi- 
, ‘ , tion to each other) and glue is applied to the exposed end sur- <7 
( capacitance of specimet n, faces of the buttons. The upper frame is ther carefully 
_R, = the resistance ef the coil, ohms, and | : _ ered to permit contact, and a suitable weight placed at the — 


ae ¢ = thed dielectric loss of the Laeapggii ohms. “ie eas outer end of the upper arm so that the total pressure at the | 


_ The glue is then cured in accordance with a time-temperature 

__eycle suitable for the adhesive by previously determined con- 

: ~ trol of a resistance he: ating coil (not shown in the figures) that 
After the glue is cured, measurements of the distance be- 


Deg lue line conforms to that recommended for each adhesive. — 8 
The resistance of the coil i is | $0 small ths at the ter aining 


tween the measuring points ugain te aken, and the glue line 
while it ickness is calculated from the known measurements of the 
i ci = 
pes apparatus. This procedure results in a bond of uniform thick- 
+ Rel ness, which is knowr n to a reasonable degree of accuracy. Be- 
po age across the discriminator was measured by 
mee ans of a galvanometer connected in series with a resistance. vad 
_ The galvanometer read 0. 0.00046 microamp per mm on a se: ale 
- §0 em long. The resistance could be varied in steps, from 40 
bi to 0.15 megohm with the value of each step appro» el 
_ half the value of the preceding step. Thus, a large range of 
Se could sia me: asured to about the same percentage of 


“Fig. 3.— 
‘Used in] 


— 
pe — 
| 
> 
— 
<>) os. 
— 
— 
— 


‘cause of the careful control of time, and tem- 
pers ature, the thickness of the adhesive bond corresponds 
closely to that obtained in general usage of the adhesive, i 
the thickness is closely reproducible between specimens. ae 

_ The specimen acts as a capacitor in the oscillating circuit jot 
strain gage. The pe of its electrics ral cé wits mee 


= 0.0885 


area of the adhesive bond, sq cm, Ca 


thickness of the adhesive bond, cm. 
ee he remaining part of the capacitance is due to two str: uy elec 


tric fields that do not pass through the adhesive bond. The 
lines of force of one of the fields connect the two halves of the 
- specimen passing around the edge of the adhesive bond; the 
lines of force of the other field originate on the surface of the 
specimen and extend infinitely into space. 


C, = = 0. 0875P — + 


where 


= length of one of the buttons, and — 
d the e buttons. 


The expression for Z ‘may be put in in the ae e. 


‘The va value of a a/b is small ‘anity, « so that: 


of the in this formula. 


and in Eq. 4 


b 


“A 


= 0.22 22 wat fo for the specimen. 


| The total stray field | for the specimen n 1 amounts to the sum | of | 


‘ ‘heal Methods of Test for A-C Capac itance, Dielectric Con- 
stant and Loss Characteristics of Electrical Insulating Materials, 
 (D 150-54 T), 1955 Book of ASTM Standards, Part 6, “re 
 §&Tf it is assumed that the loss tangent does not change with den- 
3% sity or frequency over the range of the test, and the value of R from 
Eq. 7 is used in the equations of the circuit, the re pi frequency 
found to be: wr = 1/[LC]!”2, 
6 See a standard text such as “Principles 0 of Elastici fae: 
re and Norman Llsley Adams, Jr., Chap. 2, D. Van Nostrand Co., 
Inc., New York (1931), or ‘Theoretical Phy sics,”” by Georg Joos, 
25, Hafner Publishing Co., New ork 


= The loss —_ nt and the re 
> 


» the discriminator belies t onky ‘the in frequency. 


by Le igh 


test, the lateral of the adhesive is restrained by 
‘metallic buttons except very locally at the edge of the 
Therefore, the density of the bond is substs masa d 
ne dielectric loss of the adhesive appears in Eqs | \ ond es ‘ 


the angle, 


= the density, and 4 
and h are nsta ants of th adhesive. 
cor 1 8 of the e 


Thus, the loss may vary most only directly with 
sistance Re of Eqs 1 and 2 are 


and if w is taken equal to 1/ [LC] Vs * or very near to the reso-— 


nant frequency, the loss tangent becomes: yee ee 


we 


ke 
(8) 
= 1 — tan? 
the square of the loss tangent is ured unity, it, 


quency. E qué stion 7 7 Eq 2 2 at the approximate 


Ry, tan 6 + 

During: a test, the value of w, changes about 1 per cent, and | 

the value of tan é not more than about 2 per cent in the | 
- opposite direction. Thus, the value of R’ remains substanti- | 
ally constant during a test, and the changes in the voltage 


es of the density of the adhesive during test may be neglected ee. 
square he loss nt may be in 


with density does have 


in diele ic consti 


be mi: for it. An approxims tiem of the the 
dielectric constant and the by the I Lorenz-_ 


Lorentz equation: 


Ww here: 


a constant for any one material. — 


— 

= capacitance, wf, 

— 

— 

im 

— = 

— 
— 

specimen is also a part of the strain gage and changesin 

electrical properties of the adhesive during test will be Hey 

in the readings of the gage. Such changes may occur if 

— 


= ‘cape wcitor ii thus to the changes in frequency by ‘means of 


x 
+2° 


ne the tl thie kness of the bond: 


+2)a 
(Ke + 2)a (Ke 


3 Using this i of the diele stile constant, Eq 3 becomes: 


a (K, +2)a —(K l)a 
Now by ewitadn the diffe rential of Eq 10 with J Eq . ae 


ad 


equal to. unity : and: 
dr Ke 4K, - 
3K, 


This equation the between the resonant 


- quency of the strain gage and the strain in the adhesive bond 


Eq 3 finally, to the strain in the specimen b by means ail 


apacitance of the calibra ated ¢ 
mternal of the strain gage. 


The integration (Ww ith pr proper limits) of Eq 13 


log = - 


ris, (12) whe re the e subscript o relates to the condition of zero gal- 
_i.,,. 


~The calibration is obtained by plotting the gal- 
anometer readings against log (C, + + C;,) or 


small changes against (C, CIC Equations 15 


16 sho. 


ae... log 


the strain in an adhesive bond if the dielectric constant of the > 


& therefore, this curve can be used for the determination of | mn 


of the specimen, provided the Lorenz-Lorentz equation antes 


to the adhesive tested. 
Calibration of Strain Gage age 
the ‘multiplyi ing factor of the « was un- 
_ known, a calibration of the strain gage was necessary. — The 
— calibration was made by connecting the strain gage to a cali- 
brated capacitor, rather than to the specimen. Readings “f 
_ the capacitor were plotted against readings of the galv a- 
nometer connected in series with the various resistances 
previously described. One of the capacitors used consisted of 
two plates that were displaced known distances. This capaci- 
tor isdescribedin Appendix 
_ It was found that the strain gage exhibited an bared 
capacitance. This capacitance was measured in two steps. — 
First, a known capacitance was connected in place of the 
Spec imen, and the inductance of the gage was adjusted until 
Tike the galvanometer read zero. From the design of the dis- 
: 4 criminator, the frequency of the resonant circuit was then 4.8 


Me. Second, the setting of the gage was not disturbed, a 


the calibrated condenser was disconnected from the gage. 
The unshie ided circuit of ¢ a Q meter was near r the 


This bes as te ‘the a ac of the 

sociated with the Q meter. ‘Thus, the frequency of the gage | 

with nothing connected between its leads was determined. 

From these two measurements the internal capacitance asso- — 

ciated with the gage was computed. 

The data obtained in the calibration relates the galvanome- 
Sea ter readings to changes in the capacitance of the calibrated 


duced the of this correction. 


oe specimen is connected to the gage and placed in a position 


re 


The inclusion sof thé limiting ‘amplifi er in the circuit 


14 scribed. This measured red capacitance will be designated by ined 


change in R’ of Eq 2 from specimen to specimen. 


unstrained bond is known. ‘ If the strains are very large, E q 
- 14 should be used instead of Eq 15. 5. The thickne: ss of the bond bi 


| not be known, 


q 

Corrections Associated with Use of Strain 

‘Equ: tion 15 is correct ‘only if the capacits inv rvolv ed is 


‘that capacitance associated only with the adhesive bond. Be-— 
cause this is never true, a correction of Eqs 15 and 17 is eo 
- quired. Also, another correction is required because of the | 


_ The strain gage and a calibrated capacitor are used to 


"measure the electrical capacitance of the specimen. The 
remote from objects that may affect the measurement. 
inductance in the gage is adjusted until the wieeleutae 

reads zero. The specimen is then replaced by the calibrated _ 

4 capacitor which is adjusted until the galvanometer again - 
reads zero. The reading of the capacitor then yields the - 
capacitance of the specimen. This capacitance includes the 

capacitance of the stray field of the specimen previously ~~ 
shown | in Fig. 2 2 and its caps measured again. This 


a capacitance includes that of the aircraft fittings and cables 


and that due to the proximity of the testing machine. This > 


capacitance w ill be designated by the symbol C;,,. 


It is evident } that strains 7 will 


second cor also. ‘It has to do with the 
“chs unge in discriminator voltage when a specimen is connected _ 
to the gage in place of the calibrated capacitor used in the 
= of the gage. The loss tangent of the calibrated © 
— is very small, but the loss tangent of a specimen 


may be considerably larger. Thus, when a specimen is sub- © 
stituted for the calibrated capacitor, the resistance of the gage 
Rk is che anged according to Eq 9 and the voltage across the | 

discriminator is changed accordingly, = 


+ By The calibration curve of the gage exhibits a a maximum and 


a minimum — beyond its useful straight- line ——e 


the subscript o denote the 
ondition of the adhesive bond. mae | 
Ka-1 s well as the capacitance of the cali- 4 
: 
F 
3. 
a 


| d-Strain ‘i 
ig. 6.-Load-Strain Curve of an 
30° 120 130x10~ Epoxy Resin Modified with Dimethyl- 
Elastometer. 


1000 


q 


—Leat- Strain of a Commercially Formulated Methacrylate Resin. 


na spe nis: whet to the: strain gage, the v: value 
one of these points is again determined. The ratio of the 
- value obtained in the calibration to this value is the required 
correction factor. A variable capacitor placed in parallel with 
the specimen as shown in Fig. 1 is used for the wate enie nt al 
termination of the value of one of these points. 
of Stress-Strain Curves “Fig. Tuckerman 
Figures 4, 5, and 6 are examples of the load-strs 
tained inet three different adhesive bonds about 0.0015 in. cas a ing ‘14 Bonded Joints. an 
thick tested in the apparatus shown in Fig. 2. The testing 
_ machine was equipped with a reversible motor so that the load : 
on the specimen could be decreased at the same rate as it was 
increased. The aircraft cables were very elastic, compared 
_ to the specimens. Therefore, a constant rate of movement of 


fine measurements of strain are ided that Tuckerman strain gage. Tuckerman gage is not suffi- 
Lorenz-Lorentz equation is adequate for the computation of isitive | to measure the strain in a single bond, so 
the ia the Gichectric of tha during specimen having 14 bonds was made. F Figure 7 shows tl 
test. The shapes of the curves yield interesting information — specimen with a pair of Tuckerman gages mounted on it. : 
ee concerning the elastic and plastic properties of the — a The specimen was made in the jig illustrated in Fig. 3 so that 
bonds, the sum of the thicknesses of the 14 bonds was known. Th 
of the steel parts of the specimen was computed 
of the with a Mechanical- al-Optical using a modulus of elasticity of 30,000,000 psi. This elonga- 
 Aroughe heck of the strain, was obtained by comp: ring estimate of the elongation of the 14 adhesive bonds. In 
- the modulus of elasticity of an adhesive bond obtained by ii this manner, the modulus of elasticity of the adhesive was — 


with the modulus of simil ir bonds obtained by means of found to be 895,000 
ay 


— 
— 

— 
— 
— 
» 
A 
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Specimen 6-2. 


4 


Strain Curves of 
0.0036 in. Thick; Lower Curve, Adhesive Film 0. in. dig 


- 50x10 


Modulus 


Moximum Strain ‘in Cycle 


cid 
—Curves Showing Relation of Strain to” 


was tested by means of a ain gage e that 
entirely different electric circuit, as described in Appendix — 
Pe IIL. The modulus of elasticity was found to be 3,060,000 psi. 
o The Tuckerman gage method is subject to the errors naked 
_in the introduction, and there € is some question concerning me 


Specimens. 


--validity of the L orens- J 


ae: 


7 The other specimen was broken. 


ntz equation when applied to the 
particular adhesive usec 


of Experimental Results 
Two c duplicate specimens were made, using a phenol- viny 


type adhesive, Redux K6, manufactured by the Ciba Co., — 7 
Ine. The time-temperature curves of the curing periods of <A a 
these specimens were identical. It was previously found th: an eam 
Specimens having different time- »-temperature curves during 
‘uring were not identical. 
The 1in curves of these two specimens are given 
Fig. 8 > he specimen represented by the upper curve was not 
_ broke n. One of the cable fasteners slipped during the te 


7 
can be seen n from se two curves th: at imens 


1e values 
a Modulus of elastic ity, ps 


" 0 
“The curves wo Fig. 8 8 8 show t ‘tha at after r r each stress cycle, the 


The of elasticity is reduced, and some set is foe: ae 
In Fig. 9, the set at the end of a cycle is plotted against the 


ioe maximum strain in the cycle, and the modulus of elasticity of © 


tole is plotted against the maximum strain of the: — — 


_ 
— 

a 
is 
Ig 

tested as illustrated in Fig 
— 


‘Fig. —Another View a Test Specimen 
and it Apparatus S in Fig. 10. 


Connections, and Oscillator Unit of Capacitance Strain Gage. 
> 


2 ce 40 60 80 100 120 140 160 180 200 220 240 260 280 300 32 320340 360 380xi0-* 


Fig. 12.—Load-Strain Obtained with Tuckerman Gages. 

cycle. In the the points designated by « open circles inadequacy. of the Lorenz-Lorentz equation. Siniler tute 
_ apply to one specimen and closed circles apply to the other. | were found by Scott* for some rubber-sulfur compounds. ee 
It is evident that the two on reacted to the test almost _ The Scotch Weld specimen Was again set up for a tension 
test. - Tuckerman strain gages were aiso mounted on it as 


shown in Fi igs. 10 and 11. The Tuckerman gages were insu-_ 

_ Behavior of Two hineaiane wr Rubber lated from the specimen by means of plastic insulating tape 

‘View were tated. The 0.007 in. thick. These figures also show a part of the capaci- 
tance strain ith lead ted to th 

Scote h Weld AF6, made by the Minnesota Mining and Manu- é: bn rain gage with leads connected to the specimen, and 


the probe and ground connection of a vacuum-tube voltmeter _ 
_ facturing Co., and Metlbond MSC, made by the Narmco used for measuring the altern: iting-current voltage across the 


Resins and Coatings C 0. These adhesives are an acryloni- 
a8 


ae trile-butadiene rubber and phenol ™ and a ie) ~ A test was made similar to those prev iously reported. The 
‘Th P bi ited ti lulus of Jasticit load was increased and decreased through eight cycles, and 
_ These adhesives exhibited a icity simultaneous readings were made of the Tuckerman gages, 


the capacitance strain gage, and the voltage across the speci-— 


The Tuckerman gage readings were reduced to strain 


check the possibility that these results might be due to in- mo: readings by the method previously described, assuming the 


advertent bending of the specimen, the test was repeated in modulus of elasticity of the steel buttons of the test spec imen 


compression. Again a negative modulus of elasticity | was to be 30 9 aw 
obtained. The Ww that this effect was due to the 


— obtained i in this way. It may be noted that these curves — a \ 
; . Amold H. Scott, ‘Effect | of Pressure, on Dielectric indicate a modulus of elasticity of about 260,000 psi that i 
ower Factor, and Conductivity of Rubber-Sulfur Compounds, » 
oe Research Paper RP806, Journal of Research, National Bureau “of nearly independent of the plastic strain. Figure 13 shows the ‘a 
— Vol. 15, No. 9, —_ 1935, pp. 13-34. load strain curves simultaneously obtained by means of the 
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igure 14 shows curves ained by plotting the voltage 
ae ross the specimen against the load on the specimen. They 
indicate that the voltage varies substantially with the stress 
ae the elastic strain, rather than with the mane — 


is evident that the strain gage dev ise me sen-— 


‘sitive and may be satisfactory for use with adhesives that In fact, they deviated greatly from it. For these adhesives, 
iy satisfy the Lorenz-Lorentz equation. The work of Horton — 


the polarization ————s from an applied field is increased _ 
= Roger: rs’ shows that it can be applied to poly -" rene if & greatly by strain. The reason for this i increase is su; ee alias 
const ant orrection factor is ed. Bray 
The method of strain measurement should 
spe ete for any adhesive if detailed information on the 
effect of strain on the dielectric constant of the adhesive is 
available. The method may be adequs ate for some adhesives | 
without such information, provided it is possible to stant 
ate the pei by some other method of strain measurement. — 


for styrene. Substitution of this shee in Eq 2 20 yields 
—— of 0.926 for a. Horton and Rogers report experime ntal 
values of 0.708, 0.725, and 0.818, or an average value - 
0.750. Thus a proper correction factor ms iy be obtained. 

_ On the other hand, the adhesives containing certain rubber- 
ni like materials did not satisfy the Lorenz-Lorentz equation. _ 


on and Conclusion 


= dielectric constant, 
thickness of adhesive bond, and ai 
constant for the material. tiv ity is poesib le, but it is possible that an adequs ately sensi- 


oq orentz equa ition —S_— off the glue line can be designed. 


= C. W. and R. G. Roge rs, ‘‘Diele Constant— 
000 psi_ Strain Coefficient ‘of Polystyrene and Lucite at 3.2 cm.,”” 
Journal of I P Polymer e, V ol. I, June, | 1965, pp. 
205. bp 


Dp. 617-6: 
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~ mete Shown for Increasing Load Only 


Fi. 14.— —Voltage-Load Curves. 
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VARIATION OF ‘DI 


from inforn 
_ Andrew Gemant o 
“The dielectric 
dielectrics are mostly not 
by simple equations, chiefly because the 


nation 


a losses are caused by a superposition of ad 
several mechanisms, possessing different 


time constants. In the frequency range 
of your apparatus, however, the losses are 


due to of dipoles, as tre bated 


It w: sirable to ‘ma slibra 
DF ig the strain gage under conditions similar 
to these of the use of the gage. Figure 15 
_ shows the gage attached to the apparatus 


devised. It is connected to two metallic ‘ 


tips mounted on rods made of compreg — 
sompressed resin-impregnated wood). 
_ These rods are supported by a 2- by 2-in. 
ste -el beam by means of knife ~edged stir- 
as show n. 


“face. segment of a metallic rests 
on the ground surface with its flat surface 
upward, _ A horizontal iron wire connects 


"supporting the lower rod to mechanically 
stabilize the apparatus, 
Before the apparatus was “used in 1 the 
aced in a testing machine and load ap- 
Fe _ plied to the center of the steel beam. A 
hanical-optical strain gage was 
mounted on the metallic tips to measure 
their relative movement. _load-dis- 
placement curve was obt: ained. The dis- 
placemer ree we 


the otra’ 1in means 
‘ Ps shown in Fig. 15) were provided for 
applying variable dead load to the center 
of the beam. As the beam deflected 
under this load, the upper metallic tip was 


the tip. “The was ine 
until the two surfaces (that of the sphere 
segment and that of the upper tip) were 
in parallel contact. The load was then 
_ decreased until the strain gage indicated — 
a break of contact. _ Known spacings oa 
tween these surfaces could then be simply 
calculated from the value of the loads 
applied to the beam. The electrical car 
. pacitance of the condenser formed by 
two tips could be calculated from the 


given in the body of the report. 


supplied by 


_ the base of the upper rod to the framework _ 


calibration of the strain gage, it was 


re sufficie ntly great so 


Sat 


where. 


+ : ly, w 
= pola irizability, and taking the latte a 
proportional to the density p, it is pos sssible 
to arrive at a formula such as: oc aid 


a 


oss 


lielectric constant at very 


= 
with aandb 


frequer 
experimentally. Because of the many 


= constants, to be dete rmined 
tions: the vale of the 


limited.” 


-@ 
ay 


_ The lower metallic ie is 


Fig. 15.—-Variable Condenser that Does not Require Calibrati 


ion. 


7 


“Fig. aes —_— of a Strain Gage Capable of Measuring Strains in Specimens 
known spacings by means of the for wanles Having Large Dielectric Losses. Capacitances in wut, Resistances in Ohms, and In-— 


in mh. 
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‘ithe Furth k h thi 
of either type. Further work with this 
ce rtain adhesives. alues : 


A STRAIN GAGE FOR SPECIMENS ‘HAVING: LARGE DIELECTRIC LOSSES: 

; Th he capacitance strain gages di 


7 quency counter Fe as used with it rs s with the sills capacitor did 
in the body of this re port measure s 


than a discriminator, === not change the value of B obtained. It 


i in terms of a frequency change. T ca r he ~~ ation for the cs tion of this _ follows that values of strains obtained by 
frequency is influenced to some extent by 


use of this gage will be independent of 
the dielectric of the capacitor, as. re the dielectric loss of the specimen even 
shown in Eq. 1. It was considered de- though this loss is quite large. However, 
sirable to cons apacitance type essentially the same results were obtained 
strain gage using an oscillator circuit this gage as with the type shown in 
which the fre ‘quency is pendent of or for Ce not gre: Fi ig. 1 and, in particular, an appare nt 
y die lectrie loss, in order to determine negative modulus of elasticity was ob- 
whether that factor was the primary cause tained with certain adhesives using gages 
s of B and C; are de siabaait from 
The electrical cire cuit for st suc a is the calibration curves. 
- — shown i in Fig. 16. This gage operates at a Tt was found in the calibration that a 


frequenc’ y of about 50,000 cps, and a fre-— “resistance of 2000 ohms connected in 


ASTM. IM Copper-Strip Corrosion Stanc lar 


pe of gage w as not undertaken, because 
f the greater sensitivity 


ost petroleum prod- These visual are 
ire continually in contac t with — 
metals during “manufacture and in use in ‘evaluating copper 
service. Corrosiveness toward metals, that have undergone the ASTM 


often caused by sulfur and its: come procedure D 89) is W 
pounds, is therefore an important aspect _ ble of current standard copper-strip 
of product quality. The action of tests.2~* is used to detect corrosive- 
and corrosive sulfur compounds ness of aviation gasoline, automotive 


gasoline, farm tractor fuel, cleaners 


vey 


USSION OF THIS PAP ER it. 
INVITED, either for publication or for 
the attention of the authors. Address all 


MALLATT, ensistont ‘superintendent of ‘service, 
teenie with approval of Research Division _ technical service work in the lubricants, asphalt, synthetic ammonia, 
- X, ASTM Committee D-2 on Petroleum and sulfuric acid manufacturing fields, and directs research on enanaid 
Products and Lubricants; F. -D. Tuemmler, reclamation problem 


H. G. Cannon, Jr. , W. V. Cropper, N. 
Gothard, R. J. = arrington, B. J. He inrich, : 
R. T. Jones, J. B. Rather, Jr., E. L. Ruh, © 

G.N.Soeder, and R. Wolf. 


1 Tentative Method of Test for Copper au 
Corrosion by Petroleum Products (Copper 
Strip Test) (D 130-55 T), 1955 Book of 


s. 


ASTM Standards, Part 4, p. 339; Part 5, i PAUL A. he of Standard Oil Co. 


° . We s(Ind.) in 1947 and is now a group leader in the Analytical & Inspection 
_ # Specification for Petroleum Spirits (Min- — as Laboratories, responsible for the development and evaluation of 
eral Spirits) (D 235-39), 1955 Book of analytical methods. 
ASTM Standards, Part 4, p. 230; Part 5, ‘ 4 
Tentative Specification for Heavy Petrc- 
leum Spirits (Heavy Mineral Spirits) 
(D ~48 T), 1955 Book of ASTM St: 
7 ards, Part 4, p. 232; Part 5, p. 430. 
4Method of Test for De 
Sulfur i in Ele -etrical Oils 989 — 


P. 460; Part 6, p. 745. 
Method of Test for Effect of Grease on af. 
Copper (D 1261 — 55), 1955 Book of A 
1942 has been a member of the i 
— Test for Corrosive Department of Standard Oil Co. (Ind.) at the Casper, Wyo., and Whit- 
37), 195 5 Book of ASTM Standards, ing, Ind., refineries. He is presently chief chemist at Wises and 
p. 707; Part 6, p. 742. active in ASTM Committee D-2. 
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solv ent, ‘diesel fuel, 


distill: fuel, and 


= 


—DESC ‘RIPT ION OF COR RODED COI PPER STRIPS 


other products. In this method, which 


similar’ in prine iple to all copper- 
strip methods, a polished copper 
is immersed in a given” quantity of 


iple and heated at a temperature _ 


and for a time specified for the product P 1 


‘appearance of a cor roded 
‘ ov erlaid o on t green) 
Magenta ove rcant on brassy strip 
with red and green showing ti 
Transparent black, dark gray or arown with 
peacock green bare ‘ly showing 
Graphite or lusterless black — 
Glossy orjetblack 


is is not easy to describe. 
- revision of the method in 
phrases as “No corrosion” or “Slightly | 
_ discolored” were used to indicate the — 
amount of tarnish or corrosion. These 
oby iously subject to differing in- 
i _ requires comparing the test strip with | 
the ASTM copper-strip corrosion stand- 
ards for classification. The result of 
_ the test is reported as the number-letter _ 


Before the 


designation of the standard strip that su dipentene. 


matches the test strip. 


are full-color reproduc tions of 


the progressiv € corrosion of copper 
_ through various stages. They fill a 
long-existing need and constitute a 
distinct contribution to produc t-quality 
Much of the work dune in deve loping” 
the standards was part of the program of 
Research Division X of ASTM Com- 
mittee D-2. The proper location 
degree of corrosion of each strip were 
determined by task groups in 1952 and 
1953. $ Results of this work enabled the 


1954. The Prt ah became av ailable A of the series did not show it at all, and 


ae through ASTM headquarters in Dec em- 
ber, 1954 ‘= 
In 1 1947, Bolt? 0 th: at copper 
strip corrosion manifests itself in a 
series of distinct colors. When exposed 
od to a corrosive hydrocarbon mixture, a 


ssy, then 

finally turns ack. prepared a 
series of copper strips showing the 
‘progressive changes i in color by exposing 
ty freshly polished strips for increasing 
time in al 


»sts”, Oil and Gas Journal, Vol. 46, No. 
Matthews and D. F, 


1954, such 


The ASTM copper-strip corrosion 


work was necess: ary this is appar- 


= 


Freshly polishe lished strip® 

Light orange, 
polished strip 

Dark orange 

Claret red 

Lave nde Tr 


Silvery 
Brassy or gold 


Multicolored, 
-* 


_ @ The freshly polished strip is included in the 


- properly polished st rip before a test run; it is not p 


gay 


almost the same as a 


Comreston Standards 
(ICCS) ian 


__Number_ 


series only as an indication of the appearance of — 
ible to duplicate this appe arance after - 


-“ test even with a completely noncorrosive sample. 


“The 
resulting numbered series was desig- 


(ICC 8), and is descrit ved in 


Workers in other labora- 


tories independently devised similar 


standards using either air oxidation or 4 


hydrocarbon solutions of sulfur or 
“sulfur compounds to dev elop the colors. 
Comparison of various standards 


the through. ‘which the 

copper surface progresses. Two 
of multicolored strips were present in 
these corrosion series: (1) red with blue 
_ and gray and (2) red with green but no 


nated as the Indiana C opper Corrosion a 


Cathodic reduct tion of corrosion films 


~ was reported by Matthews and Parsons* 
in 1950. The corroded copper strip 
was made the cathode of an elec trolytic 

with sodium hydroxide solution as 


the electrolyte; ; the anode was clean | 


the with time gave & measure 
of the amounts of cuprous and cupric me 
sulfides or oxides present on the copper Th 
33, the present used 
equipment to evaluate ICCS ae 
strips 2 to 9 and multicolored red w ‘ith th 
Research and Engineering The 


actual numerical results of Matthews 


"blue or gray. location of the and rsons were on sev eral 


gray was more some 


on its location. To enable ASTM to 


others showed it but did not agree had been reached. ee 


designations. The se of the data 
suggested that the limits of the method 


a _ In an attempt to find a more depend- 


establish corrosion standards, definitive | able way to evaluate corroded strips, a 


chemical method of determining the 
oxidized copper 


amount of 


NNN 
cocoa 


— o 


a 


. Dashed line represents data of 


Matthews & | Parsons 


PSE 


? 


| 
1 
— 
1 
on 
4 
q 
é 
4 he stri re identified | 
Table I. Solution of the problems tween the brassy with red an Wi > 
mass reproduction of the series was 4 
— 
ings, Am. Petroleum Inst., Ser. III, Vol. Fig. 1.—Sulfur in Films on Corroded Copper Strips. 


corrosion films was 
- potas ium cyanide was used to dissolve 
the ¢ corr film, without attacking 
the copper metal, and form the sta- 
cuprocyanide ‘complex Cu(CN);". 
complex was destroyed by 
with nitric acid; the copper was deter- 
mined colorimetric: ally with sodium 
of the assay of ICCS strips 1 to 9 and 
the multicolored red with blue strips 
~ shown in Fig. 2, in which the new ASTM | 
aes of the strips are again 


The data by the chemical- = 


colorimetrie analysis showed much less Fig. 2.—Copper in Films on Corroded 


reduction. The more gentle slope of Reproduction of of tandard ‘Strips 
the line shown in Fig. 2 also gave « more ue 

3 reliable correlation than given by Fig. 1 Mass reproduction of the e ge =. 
- But both methods show the same pro- _ presented a formidable problem | bec ‘ause complete set of strips corresponding to 

"gression of colors with i increasing ical fs of the large number of exact duplicates & ASTM master standards was pre- 

of copper strips. pequired. pared and photographed to obtain color- 


Asa result of this work, it is now —The simplest approach was for each _ separation negatives.  Rotary-press— 
“known the color progression during laboratory to prepare its own stands plates were made from the negatives 
corrosion is rather uniform from light by immersing polished strips in corrosive | for white, gold, red, black, blue, and 
orange to lavender. _ multicolored naphtha under specified conditions. copper inks. 1 Flat sheets “alumi- 
rip, W sg ay, and blue _ This method proved too time-consuming — num large enough to accommodate 20 
and expensive and "produced plaques, each bearing the complete series 
not stable enough to be useful. For of strips, were grained and degreased. 
f de a thermore, colors of some of the strips _ A prime coat of lacquer was baked on. 
first seen, followed tw a vedic over could not be duplicated in different After each color was applied, it was 
east. Another multicolored surface ap- laboratories, even though the instruce- baked to assure thorough drying be- 
pears at this more advanced point; a tions were explicitly followed.  ~—_fore printing a subsequent color. After 
the red shading is again present, but is — ae Satisfactory reproductions of - all colors were applied, a clear vinyl 
streaked with green and lacks the blue -ICCS series had been mando by an coat was applied for protection. — The 
_ and gray tones. Deeper shades of gray brushing strips of copper, aluminum, finished sheets were then cut and | ™ 
again become evident with further brass with lacquer solutions of trimmed before inspection by a sub- 
corrosion yellow, red, blue, violet, and black committee appointed by Research Divi- 
This knowledge permitted the prep-— ‘Asosol dyes. The prepared sets of X. . All plaques were inspected 
aration of a corrosion series ‘showing strips were mounted in plastic cases. individually and imperfect ones were 
the correct color progression, which > The dy es used showed only barely per- <2. rejec ted, * Of the 10,500 pl ques ms ade, 
Research Division X recommended for ceptible fading after two months of about 1700 were judged to be accept- 
‘standardization. Formal ASTM adop-— exposure to daylight, but this technique able and were mounted in clear plastic 
_ tion included acceptance of three identi- was too ex pensive for the large number cases on which appropriate text Ww as 
cal sets of “master standards” and of sets that would be required by ASTM. printed by silk-screen process. 
\ authorization for reproducing them in a Color photographs of the sets ct To protect the standards from light, 
~ form suitable for large-scale distribu-- strips were also considered, but avail- they were enclosed in opaque plastic ag 
tion. The master standards were pre- able dyes were repor siently 
pared the Esso Research and E ngi- to light. Photographers would Nearly 1000 ste andards been 
ace lat ides no assurance that identical copies’ and are use throughout the 
‘strips, sealed in glass be prepared in large numbers. industry. 
under vac uum, that are highly stable lithographic process showing the 
to light and time. Because the prep- of colored pr inted on 
aration of each strip by this 


requires the attention of a highly 
skilled technician, a more suitable re- the sur- ‘authors recognize 
produc tion ne was desired, i face appearance of the actual strips butions of Esso Research and Engi-— 
could not be accurately represented. Co., Central Scientific Co. 
Sinclair Refining Co., Shell Develop- 
ment Co., Tin Plate Co., 


‘¢ Noll and D. Be tz, termin- 
ation of Copper Ion by a Modified Sodium 
Diethy Idit hiocarbamate A 


For these reasons, lithography 
paper was abandoned. 
1 Pla te Gr aining Co. 
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s. Sy stems of com- 

missiles or major and 
ght tests are not included. 
This paper deals with the i inne or tance” 

of 

types of tests used; 
areas "where standardization is needed. 
The views expressed are not only those 
of the author but also include comments 


from 18 leading missile producers. 


as in any other field: name rely, t 6 assure 
that materials and components meet a 
predetermined level of quality. 
addition, there are certain factors which 
_make testing more important than in 

KL. The importance of the produc t to 
national defense. _ A company in com- 
mercial work may, if its test program is 
adequate, lose money and lose custom- | 
ers. But if the tests in a missile plant — 
do not provide sufficient information, a 
life, or a or a war may be | lost. 


Missile are comparatively 


tronic brains. Missile | engineers, lack- 
ing the benefit of years of service, may y. 
Be overconservative in some test re- 
quirements. Later on, as the backlog 
_of field experience grows, no doubt some 


"present specifications will be relaxed. 


Missiles, _ by their nature, are 
“one-shot” ehic ‘les. It is very hard to 

termine ‘the exact cause of failure 

a mechanism which is moving at super- 

sonic for only a second or so, 


there is. no 
testing during manufacture of 
and the 


flights. 
and performance may be muc h more 
~ complicated than a bomber or fighter 
must do without such help. 


oa to reliability. The missile design en- 


liability 


ors thet make industry unique—the re- 


= 


n 


Pilo ote 


)- 


gineer constantly strives to achieve re- | 
without 


a ereas for f future ASTMwork, 
velop de sign information, | ea 2) t 0 aid in 
Missiles, whose sy ments are based on applications, always 
missile must have reliability in design— terials may be selected from handbooks, | 
cause failure at some crucial moment not yet in this fortunate situation. — : 
main operable after long storage, or in af different environments. One may 
of 600 F while. another “may ope rate at 
compromising per- sponsible engineer must test the raw ma- 
‘The combination of possible long in- 
present no standard test methods. To _ 


ers—test_ methods emp 
- lection of optimum components, and 
ery vations of crews to assure quality control. Require- 
fe keeping i in mind the importance of re- | 

tance national defense, many fields, the operating con- 
liability is a prime objective. Areliable ditions are so well known that ma- 
marginal design may permit extra per-_ ‘= & cursory receiving inspection may 
formance on many flights perfectly adequate. Missiles are. 
Missiles must be built of reliable ma- = Different types, or even « different 
terials and components, which will re- ay models of the same general type, have 

the humid tropics, or in the frigid arctic. de signed for i 
Yet performance cannot be sacrificed 10. One may skin 
800 F. For optimum design, the 
re ing of terials to ascertain their reaction 
ts cag the expected environmental conditions. 
ong active storage and short active life pre- 
new problems for which there are at 
quote a ‘producer who now has an op-— 


Ac que stionnaire on testing in the 
missile industry—why, when, 
what—was sent to 22 companies in this 
field. Twenty replied, one of which is 
now engaged in missile manufac- 
ture. The other 19 all agreed th: t, 
where missile performance requirements | 
are more strict than those for conven- 
tional produc ts, the mate rials 
parts whose characteristics may be — 
affected by the missile environment 2 
should meet the higher values necessary. 
In certain areas, missile 
are far less then of commere cial 
television or radio. 
tests of hundr 
ing for a product which his is od for 


that few ‘minutes’ operation. However, tl 


NOTE. —DISCUS THIS PAP ae 


IS INVITED, either for or for 


the attention of the author. Address all com- 
munications to ASTM Headquarters, 1916 
Race St., 3, Pa. 
* Resa aia at a technical session of the 
ASTM Second Pacific Area National Meeting 
n Los Ange les, Calif., September, 1066, 


acceptable quality level must, under- 
standably , be higher in the missile 
dustry than in those where failure means 
no more than temporary inconvenience, a REBECCA H. SPARLING, “design ond 
a service call, or an angry customer. ae 7 ist, CONVAIR, a division of General Dy- 
To summarize, testing in the guided | namics Corp., Pomona, Calif., formerly chief 
Lb missile industry i is recognized as one ers metallurgist, Turbodyne Com. One of her 
essential phas (1) to ne main interests is nondestructive testing. 
STM BULLETIN 


Testing ‘in the Gui ed Missi A In ustry 
this paper is limited to a discussion 
— 
| 
Tests are performed in the guided 
— 
| 
— 
J "signing and building automobiles, or 
— | 
34 


— missile in the field, “Opera- 


tional conditions are often so severe and -Sistor 
jn erse that one cannot fully anticipat a 


the interrelation between even basic 


~ mate terials and their effect on equipment i _ good to depend on only one source. No 


operation.” 
Most missile companies 4 purchase 
materials (such metals, plastics, 


rubber, varnish and lubricants) to 


Government specific: itions. However, 
. a half of the replies qui ilified their answer 
_ by such remarks as “(Government speci- 
- fie ations are used when they are con- 


of importance to the national quirements. 


which is completel itisfactory, 
whieh can be orde red from the innot be 
catalog at a reasonable price, it is not cause they are too large, 0 or too heavy 
or wile to meet the guided missile re- 
Guided missiles demand 
defense should be dependent on ones subminiature- items, because space is” 
source, since this makes the plane or always tight. Similarly, parts must be 
_ missile or gun vulnerable | to natural e as light as possible. Like any other air- 
calamitie such as floods, fires, or Lorne vehicle, missiles would suffer in 


ic anes; and to man- made problems _ pe if overw 
such as sabot: age. T herefore, the mis- a 


 sile manufacturer w vould prepare his ow castings, extrusions may 


sidered applicable.” It would. appear description of a resistor—knowing that be specially designed for a given missile. 


that there is need for a careful review — 

where they 
dustry ments. All except three 

of the companies stated that 
they sometimes write company speci- 
_ fications for raw material, 
_ cause there is no applicable Government — 

“ 4 publication or because they want more 

2 de finitiv e re ange ments ths at are e be tter r 


Standard Parts 


smi all ‘s 


such a 


ors, ¢ amps, ec 


a = and the like; also tube fit- 
< tings, nuts, bolts, and other mechanical — 


hardware. Most of the missile pro- 
ducers feel that Government specifica- 
tions for electronic parts are not ade-_ 
quate for the missile industry’s needs 
therefore prepare individual com- 
descriptions of such standard 

There are four reasons for the 
use of these company | specifications: — ey 
1. To tighten requirements in rn 

to improve perforinance: or, at le 
a more appropri ite and de tailed 


reason reasons why missile pro- 
ducers are not satisfied with Govern- 

“ment specifications for materi: and 


parts are detailed later.) 


Of almost equal import: ance is the 


“nee ed for —— agains st changes by Ta owever, it is the author’s opinion U 


he | is does not imply « any 


tricke ry or une thical procedure by the 
he may honestly believe he is _ 


sndors and raises the price of the 
improving the product by the changes! venc 
items. It is, therefore, suggested that 


vendor; 


Frequently, the vendor does not under- 


stand the true nature of the require- RS 


ments. Sometimes the missile designer 


cannot reveal detailed requirements be- 4 Government agencies concern them 


cause of security. Perhaps he is using — 
the part in a way the ve endor never 
antic making use of some sec- 


to any one else. he oy way to assure 


- suitable parts in the future is to prepare 
detailed specification calling out a 


“3 A third reason for company speci- 
obtain n i 


Government specifications to 
do not “meet missile in- 


either be- | 


ar af Inspection decide which values need be 


pure hase to these ve ry narrow limits. 
It is recognized that missile develop- 


company A’s product mee ote all the re- © Such parts are tested nondestructively 
quirements, but anxious to find an " to assure freedom from injurious de- 
other vendor who can also furnish suit suit- fects. Also, one or more is often tested 
to destruction to prove design and to 
rhe fourth reason for preparing provide acceptance standards for the 
company "spec ifications is to. assist” nondestructive examinatior 
Receiving Inspection in their task. 


Since only certain properties Time of Testing OF 


_inificant i in that they affect the o in Tests on materials, parts, and com- 


‘of the missile, only these need be ponents are run at three different times: 
che ‘eked. Company specifications help (1) prior to inclusion in design, by en- 
gineers; (2) prior to use in the missile, — 
by inspection; continuous! 
during ture, | ndors and 


determined and what test methods to 
chief criticism of existing speci- 
fie ations is that the environmental cri- 
teria are inadequate, the ac 
quality limits are too low, and, statis- 


tically, the limits set by specifications fers application, it is. 


are too broad. As one major producer ed evaluated for this particular applica- 
it, “Present specifications for re- 


sistors, ete., 
assurance as to the ability of these | 
devices to survive in a guided missile 

environment.’ Sev eral companies re- 


apes = per _cent of supposedly — may not even be mentioned in 
standard” parts: to assure meeting the the specification are of great importance. 
narrower limits — requirec d for missile = These engineering evaluation tests not o9 


service. that certain only determine the suitability of the 
tole ay often be 


material or part for the application at ei, 
hand but also investigate the effect of 
pos an atter mpting to 


ables on essential propertie s. F rom 
the results of such engineering evalua-— 
tion tests come the tolerance limits 
estab lished as 


tion, 


spe cification are not significant for this 
or sometimes other characteristics 


ment is progressing far too rapidly for bee 
Government spe cifications to keep up. . 


sually, these 

quite e xtensive, covering 
pated missile environments. All | 
missile manufacturers answering the 
questionnaire on testing agreed that it ee 
is ag to do some testing 


that a multiplicity of company specifi- 
cations covering items which could be mae 
considered “standard” works a hardship 


‘technical groups which can prepare and 
issue specifications more rapidly than | 


W hile “testing to destruc is ofte 
expensive, since it ruins materials and 
components which may cost a 
deal, there is no other way to 


selves seriously with the problem of up- 
date spec ifications for the many 
parts commonly used in 


sid 


a A | ; ehh Once a part has been selected for use 


nd the require ments established 
to mee 


The guided missi 


in the Engineering or Materials 
provide no — Testing Laboratory. Perhaps some of =) 
the properties listed in the Gov 


to.” 
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e industry has many to purchase such parts and Iinspec- 


tion’s job to be si sure. the admittedly sever 
are met. Frequently, missile producers = tion control tests, most vendors do not een 4 
find it more _ efficient to station in- Tesent these tests. After all, the “type Government and industry which has 
spectors at vendors’ plants than to tests” are pe rformed to specification contributed so much to America’s 
_ check everything as it enters the missile — requirements, which the vendor has technical advancement. — Originally pre- 
factory. Or, in some cases, there are agreed to meet. baal Moreover, if the test tary Naval laboratory, these — 
‘maiden’ Government inspectors in a failure is nondestructive, the rejected — reference radiographs were reproduc ed 
Pigeons plants who constantly check as item may be suitable for commercial and published by ASTM. | They now 
the quality of manufacturing and prod- use. And the information from such prov ide a definite reference for inspec- 
uct. Therefore, “Receiving Inspec- tests: is of great value to suppliers in tion laboratories, foundries, and users 
' tion,” as the term is used herein, denotes a helping them improve their product. — of castings, thus preventing misunder- 
all i tion of a material or part prior These production control tests con-— standings. Other radiographic stand- 
its incorporation in the missile, sist of three groups: (1) Statie en- for steel castings (E 71-522, In- 
such inspection is actually per- vironmental tests, which ine lude dustrial Radiographic Standards for 
formed at the vendor’s or the user’s posure to low temperature, high tem-— Castings), and weldments (E 99- 
Plant. perature, high humidity; corrosion, 5 T*, Reference Radiogr: for Steel 
_ Probably the greatest problem in in- _ such as salt spray and fungus; and high Yv Tels) are similarly used. ah ae 
tion is the lack of standardized test altitude. Performa ance must be previously mentioned, some manu- 
equipment, particularly in the elec- - fae tory be fore 2 and after these en- - facturers find it economical to reinspect 


= ents field. Since missile designers vironmental conditions. (2) Dynamic 100 per cent of certain parts in order oe 


checking items before delivery. the production control tests in their 


are always trying to get the last bit of environmental tests, which to meet spec ial missile requirements. 
pe rformance out of ev ery partandcom- shock tests to simulate operational or — statistical quality control is’ 
ponent, toler: ances are often much handling shock; centrifuge in general throughout the missile 
tighter than in other industries and . simulate steady-state acceleration; and industry . The sampling procedures 
tighter than the usual test vibration tests to simulate vibrations conform to those in MIL-STD- 105, 
can measure. In the early which may be encountered during Sampling Procedures and Tables for 
ays of missile production, one won- transportation, ‘storage, or operation. Inspection by Attributes. 
_ dered whether the test equipment was (3) Operational life tests, which include Pees: sos ene a 
hecking the missile he il ™ 
ing es, the missi “| or cyclic operation for the _ ‘Techniques Needed 
missile producers are also building _ To relieve the load on testing facili- When to 
equipment and are insisting that ties within missile plants, a number of 
_ their vendors use equivalent equipment producers prefer to have their vendors 
one-sixth of the companies expressed 

In the main, Receiving Inspection is factories. In such cases, the mis- _ ager 
at rapid checks of important attributes edure and test equipment and bs te 
on a large number of parts. This is usually has a representative 
P work. The other half of the missile 

_ possible because, as mentioned above, witness the tests. id 


detailed specifications and are manu-— _ Functional Tests on Assemblies and a anc procedures not 

 factured under Government or com- for missile 

It is often said, “Material does not 
surveillance. Also, parts are un tests, methods, results tg 1 
der constant, check in ee tion care whether it is be used in a 


+ 4 = » 
functional tests on major asse mblies — i ‘hammer or in a missile,’’ which is true 


ea and complete missiles are classified, se a certain degree. However, test 


P cannot be discussed here. However, it procedures which are entirely different 
ct st , = be stated that adequate tests are from the actual service requirements 
Ne roduction Control tests, or “ ‘type run at all assembly levels to — sia cannot accurately evaluate mater ials 
tests,” are run on a certain percentage factory for a specific industry, 
of production parts to assure main-— An example is ASTM 
tenance of acceptable quality. They Test Methods E 21-43* Short-Time Elevated Tem-— 
much more extensive than receiving Since. the is perature Tension Tests of Metallic 
inspec tion tests, including industry’s customer, naturally Materials. The minimum time for 
Operation un onments Government test methods are in gen- heating specimens prior to testing, in 
such as heat, cold, shock, vibration, eraluse. Many of the Government pub- order to assure equilibrium, is “in no 
humidity, ete. If the items tested prove _ ications call for ASTM test procedures. oe case...less than one hour. ” Some 
unsatisfactory, is in- Specifically, the ASTM methods for materials will deteriorate during one 
‘creased, and vice versa. plastics, rubbers, electrical insulation hour of exposure to elevated tempera- 
Although it is common to 


cept or reject the entire lot on the — a Others in common use throughout in- cipitation hardening) actually increase — ui 


dustry are the techniques for elevated in strength. Whatever the re sult, it 


41955 of ASTM Stoned Part temperature testing of metals, including will he lave no significance for the missile 
p. 1419. "tension, creep, and stress-to-rupture. ag designer whose product will be exposed oa 
> 9! N 

: Bex 1064. Book of ASTM Standards, Part 1, One of the most -_valuab le of the — to elevated temperatures for — min- 

#1955 Book of ASTM Standards, Part 1, a ASTM standards is E 98-53 T°, the —_utesor seconds. 


ry 
ae Practice), 1955 Book of Reference ‘Radiographs for Inspection Similarly, the for 


resistance, are universally tures; others may (because of pre-_ 


Standards, Part 1, 1605. at of Aluminum and Magnesium both room and elevated 
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tension tes of plastics M eth- mentation for the rapidly applied loads the vibration requirements 


ods D 638- 52 T® and D> 759-48)¢ are to simulate are peculiar to missiles, a number 
not compatible with missile environ- In the testing of structur al metals a y= of different types of equipment are 
, - mats, either in rate of loading or time les ated temperatures, the missile i being manufactured. Frequency ranges 
dustry.is now using a number of d from 2 to 2000 eps and force ratings 
_ is suggested that noone test pro- ferent types of equipment in an effort from 300 to 62,000 lb are av: milable. 
cedures should be prepared to determine to simulate rapid heating and re id Te simulate steady-sts ite 
properties of special interest to the mis- ry loading. . Some laboratorie fk different sizes of centrifuges are em-— 
Bile industry. Many of the “grades” ‘mersion in hes ated liquids; rs em- which can produce up to 300 
“classes” would be applicable to both ploy qua lamps for ra t hes 
and aircraft, but there would be still other to prod uce rap Destructive versus sus Nondestructive 
procedures which would be closely heating rates by indue tion heati ng. It »ssential t r ber 
tied missile environments. One of the special pieces of apparatus ok 7 
greatest need at present is for a sti and- —_used at the author’s plant uses oil as the the 
test for short-time (from 5 sec to heating medium. Test coupons (and = 
15 min) elevated temperature proper- Supporting structure) are im- = of 
ties; a great deal of work is being done mersed in a flowing stream of 
this problem, but because of widely oil. By changing the velocity of the 
arying test specimens and methods, heating rates can be varied from 10ns 
ita from different cor npanies cannot to 150 F per sec. Loads are applied 
be consolidated. hydraulically, up to 2 25,000 Ib tension or 
I pression, flexure, es. = - liability and all of the missile engineers 
for. missile applications are needed or shear, with an accuracy of +20 lb. to saves thet i is 
include determination of surface re- Because of the nature of the oil used, the 
sistivity; adhesive bonds; thermal this unit is limited to temperatures of 
conductivity; properties of el: astomers 650 F. For higher temperatures up to 


a 
in contact with fuels peculiar to missiles; 1100 F. a similar unit utilizes molten 3 _ ponents. | Cee ey ira 
: medium. Fans are swadive testing is not widely used 


of combined time and _ temperature. under way to construct a third unit ‘recognized as important in the guided 

ideal test, as one missile enginee with molten metal, for tests to 2000 F. 
taneous t test: envelope of ¢ ill missile he ating, using quartz lamps as ted 
conditions.” The yarameters of the heat source. Althoug zh the lam iography, ultrasonic, pene- 
test envelope would, of course, vary are rated at 1000 w. , they can be used conductivit eddy current. 
‘from one missile to another, but the high as 2600 with a corresponding and like, all em- 
test” methods could ‘be stand: To increase heating ted on h 
using times, loading rates, and heating rate, parts mi nay be coated with lamp or 


Te 
es which are with missile black. Surface temper: atures can be of course, nondestructive i 


raised as much as 200 F per sec b 
this means. It is hoped that, in the 
future, there will be some standard test Summa 
Since neither the nor the methods eaipment The author atte mpted to show 
technical associations have, at present, can be 1ased as ma- why the nature of the guided missile 
test procedures that are truly applicable produce special pre »blems in the field of | 
to missiles, the industry is working on - Since sudden shock loading may be testing : and evaluation. © The missile 
its special problems both as individual and industry rec ognizes these special re- 
: - quirements, as is shown by their develop- 
ment of comp: ations and 
fatare ASTM work is the of highly ‘specialized test methods and 


structural pl: istic laminates at elevated nee 


‘tories es s de equipment to their "partic ular 
temperatures. This problem, which is of signed a small device (called needs. _ Testing on all levels 


‘real concern to a number of missile which is capable of producing ex- : original ; engineering evaluation through = 
manufacturers, | requires new heating tremely high loads instantaneously, manufacture is an integral, important 
methods to produce the desired tem- we precision wave form control. part of missile development. It is 
pe rature © rise within a a period of seconds — _ This actuator is extremely versatile and “ hoped that technical groups like the — 
ean provide peak acceleration levels § American Society for Testing Materials — 
as fi from 10 to 500 g. Deceleration can also aby will recognize the differences betw i. 
be controlled, for a wide variety of missile environments and those 

deceleration waveforms. High-level im- countered by other aircraft or airborne 
8Te Laat: Method sal Test for Tensile pact shock up to 5000 g can be de-—  -vehie les. Such a group as ASTM can | 
veloped for short time duration. This make a valuable contribution to the 

special equipment, which is desirable over-all efficiency and economy of the 
pes ssive Properties of Plastics at Subnorma for accurate testing of missile com- ee national defense effort by helping the 
and of ASTM Btandards, Part and materials, is made missile industry standardize | its 

procedures and ‘equipment. 


= 
iii 
| 
g 
— 
— 
— 
— 
— 
= 
a 
— 
ad 
— 
— 
— 
4 — 
— 
q | 
— 
— 


= 


 tempe almost immediately but believe that “ASTM | can he us a 
ga load oe) tani heating tests con- we felt that this was not as good for great deal in correlation of the best in- | 
ducted simultaneously or individually? purposes as the immersion heating. formation on acoustical test facilities 
> > o — 2 
first and then loading; loading first things the author mentioned, such 
occurring in flight, bee: ause the heat is 
A Resets - heating; and heating and ay as the rate of load application to the 


coming from the outside in. Resistance _ 
ing applied simults ineously. 2 heating goes through the entire speci possibility of phase changes, an impor- 
we do apply the heat and the consideration stresse 


load simultaneously we are d ling with at once. Tis what hay 
as we dealing 

yens in flight. 


We have a very good between 
difficult to use for 


5 — of these tests which are run with 


ithi heating and the ones whic 
ure usually within ‘are heated to the : same te mperature- 
five seconds. They are then loaded oil bath. : 
= such a rate as to reach the yield point we cannot the ance or 
in five seconds in the case of the stand- a A ~ imports ince of any test, without know-— 
tension, shear or bending ‘tests. ing precisely what it is you need to 
 Jonger to heat, because the with Mrs. Sparling, may I~ speak not as a re presentative of any 


dd one other statement to this? ve. 
is quite chunky will not heat in add one other stat company, but as a metallur- 


fore “i ote: a oft us. 
some us have not be 


In. Wa our Problem for us to apply in 

WALDEN o apply it ii We have these two items that a specialization that you need in order to. 

taneously makes it too difficult to us Sparling has discussed: HYGE; and tearm. 

SPARLING.—We could reduce rapid heating. These are not ¢ ‘lassified, Mr. P. James Rica (chairman). 
mes _ the data, but we did not know what we ves therefore we would be glad to help any- _—hhave_been for many years in the Get oF 

had. e cannot use the rmocoupled body who would like to have inforr “nance 
for the actual run. These tion, Broc shures and copies of test re- nc 

7 in ports will be made available on proper eS tions. = am one of Ris who hi 1s been 
que st. Ontheotherhand,thereisanew on the Ordance Specifications Commit-_ 
ea problem that has come up in the last tee since 1940, and I know just exactly 
couple of weeks, and I would like aos Mrs. Sparling means when she — 
say ernment spec ations, 


should like to be sure that peo 
ave sec a gist. It is simply that there is no w 


heating rate. St The presence of the 


thermocouples would interfere with 
sults on the regular tests. — 
Mr. Cecu R. Watpnon*— submit it to ASTM for consideration. 
‘thor tried heating by » electric: al panier That one is high-acoustical sound test- 


have 7 we would like to do is to get PP was for this reason that I sugg ested 
h ] a correlation between the high-acous-— 
vhere we tical pressures that will disturb elec- ASTM, because I feel that the 
: tronic equipment (the v ery sensitiv e might help by having some of the prob- 
acoustical guidance equipment that we — lems discussed by appropriate commit- | 
les) and a logical method tees. 
‘Mats. Proe.. have in missiles) and a ogical method tees. 


N AA Downey. “Downey, Calif. of testing on the ground. Ace | wanted to out where AST M 

* Senior Test Lab. Group Engr., Convair, 

A Division of General Dynamics 

on. Redondo Beach, h Cc on nthe ground. 


ASTM 


ip That can only be done by different can be of the utmost help in the new cae 
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HE IN-PLACE density having a dry density of 90 by 


sand-cone apparatus with site” leveling can mini- ft and a moisture content of 32 per 
assumes a soil mized or elimineted by a rapid test nt which might represent a compacted 


F that « controls inaccuracy from” this clay fill. Figure 3 shows the results of a 
plate and the ane of the soil surface such alculations togethe with the 
are conjugate or contiguous. Le vel- PY curves of Fig. 2. This graph shows that 
ing the soil surface requires care and is least ace urate test condition occurs 
= consuming. In soils containing ae height, H, exceeds 0.052 in. in a 0.1 a with 90 Ib per cu ft soil when the iby 
coarse material, leveling is difficult if ft hole, the resulting density will be —s moisture content used is the ‘worst’ 
Rot impossible. The _ alterns ative to over | per cent in error, V oid heights condition, that is, all of the void-filling — 
ib leveling requires two volume deter- fe of this magnitude are very small aa sand is retained in a 1L0Q0- eo moisture 
Ps minations for each density test—the _ in the field can easily go unde tected. content sample. De nsitie . resulting © 
first measuring the volume of the void a If the void of average height, H, ‘ i from this combination, only, are greate a - 
below the bottom of the plate and the filled with sand of known density, the 
second, measuring this plus the volume — accuracy of the resulting density test 
cedure is accurate but requires about results of such calculations for a 
as mue +h time and cu-ft test hole in soil at 140 Ib per cu avoided. 
dry density and 7 per cent 
dry y 7] we 
content. The combination might repre- 
a compacted gravel base. 
de nsity of the sand used j is 38,200 g “per known. thie value we 


the two 


Density = 140 pct 
Moisture Content = 7 per cent 
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Error in Density 


| gee Plate 


‘Error in 


plate and the ‘soil the den angle of repose is ne ted in the gr 
determination will be in error. Assum-— of this report. 
ing a void of any shape with an average Three curves are shown. The one 
height of H, the resulting per cent of | — “trae” ' re presents the use of the : 
error in any de ey de ‘termination can — 
1 shows the curve labe led use 
for soil of the moisture content obtained 
volumes of 0.05 and 0.1 cu ft. The vi mixing the a test sample and the 
ulations are based on a 6.5 in. void- “filling sand. The third curve 
diameter opening through the base labeled “ worst’? uses the least accurate 
-plate—a size commercially available. moisture content possible. repre- BONNER S. enginee er, 
The graph shows that if the average sents the condition in which all sand District of Columbia Departme: it 
‘NOTE NOTE.—DISC ‘USSION OF THIS PAPER | ate used to fill the void under the plate is eA ways, and lecturer | at ‘The George Washing- _ 
INVITED, either for publication or for retained in a 1000-¢ moisture content ton University, is an active monber of 
= ASEM 116 sample. 3 Committee D-18 on Soils for Engi- 
St., Philade Similar cale ule may made for neering Purposes. 
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Moisture Content:7 & 32% 


cent 


, percen 


y 


/40 pe 
average 


Densit 


average 

Volume, cu 


Amount of E -aceurac y y will nc not effect | in of 
lecting 1 .maximum Within 1 per cent. He moves the pl: “the plane of the screeded surface being 
permissible errc preted aver: to another location and repeats the pro- than the plane described by the 
age height, H, values versus the cor- 3 hen there is a surplus of sand — sere edge. For the sand used in this ee 
__responding density te will it is discarded, and the test report the effect is compensate for by 
- give a graph such as Fig. 4. From this a = ‘ted in the usual manner. In _ setting the screed edge 0.013 in. above — 
graph it is seen that the smallest per-— — weighing the de nsity sample the void- the plane of the base plate bottom. The — 
accuracy of a setting can be checked by 
sity is 0.122 in. for a O.1-cu ft soil _ density test. In determining the mois- comparing the amount of sand a 
volume. - Multiplying the correspond-_ te ture content of the soil with the sand, le fill the cone and base plate on a level 
4 ing void volume by the unit weight of the inspector may follow one of two surface with the amount required on & 
‘the sand gives 90g, is handful procedures. If the sand and soil sereeded surface. In this example, 
— i. Ke be easily mixed the ‘ ‘average” moisture if the screed is set so that the plane of — 
Figure 5 content is determined. Tf the soil and the se reeded sand is 10 g lower than 
‘the “average” moisture 90 sand cannot be easily mixed, the “true” ‘the base plate bottom plane the 
of sand is used, that is, if the maximum content. the soil is deter error will be incre eased 0. 
error in density is 1 per cent. If ‘mine cent. An increase in the screeded 
true soii moisture content is determined, plane height will similarly decrease the 


¥ - missible H for 1 per cent error in den- filling sand is considered a part of the 


- ean be seen that for a 0.1-cu-ft volume 


The “se used in this report is It is not essential that screed 
in a soil having a moisture content of 32 made of sheet steel 0.013 in. thick. The bottom be set to describe the bottom — 
a . flexibility of the sheet metal absorbs — plane of the base plate. If, however, 

in content of 32 (100 pg 2.13) =| shocks caused by improper rotation of the screed describes any other plane, 

per cent which is suffici ‘iently ate the screed. Each end of the screed is necessary that the weight of 

has two hack saw blade segments filling the funnel and base plate be 

bolted to it to reduce wear and to per- de termined on a screeded surface. 
‘mit adjustment of the screed. In selecting a to fill the void, 
these results to field use scre eed, allowance must be whe sand than that used in this 
“the desired test accuracy is fixed and ex: will 
_ the corresponding weight of void- | | better results. 
if a maximum density error of 1 per a re 1 Ser of void-filling sand, a 
cent is desired in a 0.1-cu ft test, as in unit weight reason 
shave ations, his _weight is ably consistent with 
| the leveling procedure 
ally be lower than 
three or four of these can be easily 32 tained by “ calibrat- 
carried in trouser pockets. The sand | percenr | ing” relatively 
next leveled to the plane of the base : | volumes of sand. 

7. This figure ‘alsoshowsthescreedused : dividing the weight of 
age sheet metal. If there is not enough 2 cu quired to fill the base 

the void to bottom plat une 5 — Sever Average Moisture Content versus Soil plate within its low er 
Volume for 1 per cent Error in Density. by the 


— 
Fig. 3.—Density Error versus Average Height H of Sand-niled frig. ¢4.--Average Meight versus Sou Volume for | per cent 
">t — 
a 
ahs 
— 
4 | 
as 
. 


Fig. 6 5. Base Plate Over Spot to Be | Tested. Fig. 7.— —Sand Leveled to Plane of Base Plate. 


bounded by the lowerflange. ring” “of sand limited by - its angle from following the above procedure is 
in the unit weight of the repose is conservative and simplifies less than 0.8 per cent with a corre- 


. _-void-filling sand show little effect on the calculations. In the example pre- 
the de nsity test accuracy. In this 


example a 5 per cent dec rease in the 
unit weight of void-filling sand from the 
assumed 38,200 g per cu ft will increase Ths 


sented, the effect. is to decrease the “than 14 per cent. _ The 
density error about 0.1 per cent for the method. 
angles between 34 and 45 deg. the time 
the 
the error about 0.07 per cent. An Conclusions Tio < 
increase in the unit weight will similar ly 
dee ‘rease the error, Based ‘it com 
_ The effect of neglecting the peripheral — believed that the actual density error — 
‘le 
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Snyder an Ralph ‘Fantini 


Vil of ASTM Committee 
Comparative results on vari vinyls ey D-9 on Electrical Insulating Materials — 
—the diffi- is at present developing new test meth- 
vinyl-coated fiberglass braid, 
~ which methods will give sufficie nt infor- 
ccel- mation on the physical, chemical, and 


electrical properties” this ty pe of 
bove 


the American Institute of Electric al varnis _ materia 
Engineers, ASTM, and other groups, to culty of predicting performance = 
dev elop methods for evaluating — = ‘operating temperatures from acc 


i stability of insulating value under vary- 
_ ing degrees of thermal stress. Sleevings, bove chemical “stability ange ¢ of Sleeving to enable its proper use. 5 
although they constitute a small part of 
material. 


any large apparatus, should be included silicone rubber and for both silicone 


AST M methods D 350! and ‘the re- 
specifications 372,? as they 
presently stand, do not contain ade- 
quate test me thods or ev aluation criteria 
to permit proper selec tion of 
fora given application. D- 9 pon 
Section B on Treated Sleeving of 
NOTE.—DISCUSSION OF THIS PAPER ely 


‘EDWARD B. SNYDER, vice- chief engineer, Bentley, 
~ Harris Manufacturing Ca. , Conshohocken, Pa., received his Ph.D. ~q 
5 physical chemistry from MIT, in 1939. His Profession al interests 

include research, development, and producti 


Electrical Inst ulating Materials. 


‘the attention of the authors. ‘Address allcom- — 
munications to ASTM Headquarters, 1916 
Race St., Philadelphia 3, Pa. a 
= Presented at a mee ting of ASTM Com 2 
mittee D-9 on Electrical Insulating 
1 Methods of Testing Fle xible Varsished 
Tubing Used for Electrical Insulation 


Methods Da 350, Part 6, 843. " at aS 
December 1956 ASTM BULL 


RALPH FANTINI, technical director, Harris Manufacture 


Subsequently methods will be developed 


— 
— 
— 


values were ob- 


present test is in the each hour of conditioning 


_ of temperature stability. Some tests i 232 C, until a single reading of 2000v r 


specified to be conducted at or less was obtained. Coatings were 
-_low the operating temperature and for ¢ rated according to the number of hours 
= very short time duration. The criteria required to reach this value. This 


are visual and subject to varying sae simple test proved adequate for com- 


a pretation. = parison of sleevings where the coating 


- Most sleevings available today w ill compositions were similar as to ty pes of © 
meet pats of Spec fication resin and plasticizer systems used. 


alt _ Wher time and oven space permitte 


tests were made on sleevings havi 
electric al various prod- various atings at temperature s of 
ucts. There is a need for methods dat 


tf 200 and 150 C. The conditioning was 
will tele out the superior features, —_ continued until the short-time dielectric 
capabilities, | and limitations of each bres akdow n decreased to avi alue of or 


type. The data here presented rep- half the re uted a Tage, and the evalu- 


show that the vinyl can 
flexed after conditioning for at least a 
portion of its expected life, while the 


- varnish cannot be flexed even before a 


conditioning points up the ob- 


tests on the PVC- ~monomeric plasticizer 


is expected that they will give results 
intermediate between those obtained 
it with the varnish and those obtained 
with the PVC )-polymeriec plasticizer sys-_ 


le ad to. the decision 


These 
that at least three temperatures should 


resent the results of an attempt to pro- bee: ation of each slee ving was made ac- be used in the accelerated tests and_ 
mar vide such a method, with specific refer- iG to the time required 4 to reach that the rate of decrease of the dielectric 


ence e to vinyl-coated fiberglass sleeving, this value. 


although the method should be appli- 


cable equally to most other types. > ws TABLE I—HOURS TO REACH HALF 


In the manufacture of vinyl-coated RATING. 
fiberglass sleeving, the need was felt — Pete: EEVING SIZE NO. 8. 


ious adv antage of thermopl: ma-_ 
ials in assembly operations. lexing 


ystems have not been comple ted, but 


breakdown shoul d determined at 


each temperature and plotted to show 


- the effect of aging temperature. Since | 


reaching this decision we have made a 


early for tests that would show the re- of one type of sleeving, consisting of | iy 
of the insulation value of the fiberglass braid coated w ith a plastisol 
sleeving under operating n- | Flexed | ‘les composed of PVC and an all polymeric 
but which would be accelerated suffi- plasticizer system. Tests were made at 
ciently to be useful as a means of evalu- | five temperatures on undisturbed speci- 
ating the relative merits of diflerent 7 mens and at four temperatures on 


_ reasonably complete study of one size 


The dielectric breakdown value, as a 


riterion for evaluation of the usefulness Varnish.....| 25 | 


coating compositions. Polyvinyl! | Paar, specimens flexed after aging. 


_ Tests are under way or ae 


on other materials | and at eee 
of the sleeving as an insulator after ell as o 
liti elect bei a Monomeric plasticizer s system. ‘ rature 8, as well as 

conditioning, was selected as being polymeric plasticizer system. the same material. te ts at 


_ and superior to any visual observation. Roth Table I shows typical results ob- available samples were sufficient for o 
a wiper single high temperature (232 C) was tained on two vinyl-coated sleev ings only 3000 hr of conditioning at which 
in initial development work, and one high- -temperature organic-var- the sleeving had not reached the 
ults in a short time _nish- coated sleeving. endpointofthetest. = 
s the ti ified The values at 200 Cc (unflexed) his new series of tests was made on 
: fae ate that the two vinyls are about equ: al grade. A-1 vinyl-coated fiberglass, Awg 
in thermal stability while the varnish © > size No. 8, to eliminate the variables of 
is much poorer. An entirely differe nt and exposed. surface. Specimens 
picture is presented at 150 C, where the were 6-in. lengths of sleevi ing. Suffi- 

2 Tents ative. Specifications — for ¥ lexible superiority of the polymeric plastic a 3 cient numbers were used to permit ten 


Treated Sleeving Used for Electrical Insula- and the rel ative OSi- die lectric n _ tests at Pew 
372 - 53. T), 1955 Book of ASTM is eed P 


potting te mpe is ge: ne 
used as a production control test. : 
In’ the early development work, 


ry 


‘Fig. 1. —Breakdown Voltage versus Conditioning Time for Unflexed 


Pp at 180, and 200 C. ‘(See extended drawing, 


— 
>) 
we 
— 
— 
— 
| 
€ 
238) 


3. reakdown Voltage versus Time for Flexed 4.—Breakdown Voltage versus soc Flexed 
ig 


ner electrode Sie “sultant loss of vol: atile components and se of graphical integration to obt: nin 


8 copper wire and the shrinkage of the coating, an average slope, which it was believed | 


Figures 3 and 4 are the corresponding Shoulc d not be interpreted strictly as 

j curves for the fle xed specimens. chemical r: ate constant to the he tero- 

these curves the initial rise is again a geno 

parent, but the intermediate flat por- a 
tion of the curves is ‘missing: ‘and the —S- The points obtained at 150, 180, 


rate of decrease of dielectric 9 


iti i slimi 7 
Was conditioned in an oven to eliminate on the spec ime ns fall ona 


contamination by vole matter from is much g grea ter. A possible in 


other materials. tion of the ‘difference in of the reason: ‘et at "232 C the rate 
The first series of ‘Specimens | was curves is that the flexing has removed of decrease is greater than would be 
_ predicted from the lower points. The 


tested without flexing. A second the e ffect of the mechanical support 
run in which each specimen was afforded the glass braid. The acceleration of the aging at 232 C is 
prob:.bly too great for reliable results, 


“flexed after conditioning by bending the seatter of the data was much greater 
4 and it is believed that 200 C should be 


specimen 180 deg back upon itself and — these tests and drawi ing of the curves 
1g slignt Sl consequently much more uncertain highest accelerated test temperature 
Figure 5 i Is a of the logarithm atures are all a 
re tested were 150, “180 preakdow n versus the rec iprocs ‘al the ms rte rial to 4 
“25, and 232 C, while the flexec conditioning temperature. This is simi- able the extrapolation of the curves to 
specimens were conditions d at 150, 180, 


Only eving under 


lar to the treatment used by Dakin, Pas lower temperatures. As me tioned — 
200, and 232 except that the varying slope of the earlier, incomplete tests at 130 C indi-— 
"Figure lshowsthedie lectricbreakdown —_kilovolt versus time curves forced the cate departure from this straight line. 
in kilovolts rersus the conditioning time The question of whether or not to 
150, 180, and 200 C. The flex the to be an- 
in time scale to show their shape that aterial 
they were plotted separately for pur-— types 
poses of cale ‘ulation. Figure 2, for 200 
is an example the higher wae a On other it is hard to 
temperatures. At each conditioning 2 Es perforr m reproducibly and does 
temperature, the dielectrie breakdown simulate any service condition. 
inereases initially, goes through a = our opinion that it should not be i in- 
mum, then drops back to a point slightly eluded in the test method being de- 
below the initial value, where it levels 
out for a per iod, and then begins a more 
rapid decrease at it the end of the con- a) 
_ The initial rise may be attributed to a 
combination of additional fusion of the 
plastisol and expansion of the coating. — ae 
he accelerated rate near the end of the development of a simple 
test may be caused by depolymerization me thod for comparing sleevings has been 
of the resin and plastici iser with | described and results obtained on 
W. Dakin, | 3. Much further work needs to be 
terioration as a Chemical Rate Phenome- - eal of Condionin Temnenniues ten Flexed done to determine the effect of size, — 
non,” Transactions, Am. Inst. Electric al & P thie coating type of supporting 


me rethods on spec on ‘the 
thermal stability of insulating sleevi ings. 


Vol. 67 pp. 113-118 (1948). Unflexed PVC-P 
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Plastics: 


By C 


on P lastics of the Stand. 


te native. These me thods cover ithe 
Organisation new for 


determination of (1) Temperature of 
Deflection under Load (Heat Distor- 
tion), (2) Water Absorption, (3) Ap- 
parent Density of Molding Powders 


latin mee oting pans the week of Sep- 
tember 17 to 22, 1956. Approximately 
90 delegates from 15 nations acted on 
Draft ISO Proposals and Draft 


Recommendations during the six-day 


meeting. Hungary, Poland, Rumania, 
and the U.S.S.R. were represented 


G. M. Kline, chief of the Division Future Plans 
U. 


Organic and Fibrous Materials at the 
_ National Bureau of St: tandards, presided meeting rica was accepte 


(4) 


Powders Which Cannot be Poured from 


Matter of Phenolic eng. 


of T. N. O., Delft, was co-chairman <i 
CG. Condit of the Society of the 
Plastics Industry, served as secretary, 
assisted by N. A. Skow of the U. 
de legation ‘and J. Smit of the Hoofd- vited to participate will be scheduled 
commissie voor de Normalisatie i in the during the week of the ASTM sessions. — 
Netherlands. C. Webber of the American Group i is 
- One of the most important of several _ program chairman for the symposium. ¥ 
significant de -velopments was the agree- The 1957 meeting will be held in Swit-_ 
ment that the primary purpose of the —_zerland, probably in July, preceding — 
international committee is to develop — —. the Congre ss of the Interna- 
test methods for commercial use based tional Pure Applied | 
on existing national standards. A Tee 
direct result of this policy el: arification 
was the adoption of draft ISO proposals Wor 
for impact testing based on U. 


precede or follow the fall meeting of 
ASTM Committe D-20 on P 
_ symposium on plasties 


ork g Group Activity 


of equivalent. 


Related to the policy understanding was 
_ the adoption of three alternate standard — was completed by the Working Group | 
test atmospheres as shown in Table I — on Nomenclature and Definitions. This 
one of which reflects U.S. practice in the list of terms, with the addition of the 
plastics field. It was also indicated equivalents and unofficial de fi 
vst niti s of 8 some of te rms, will be ci ad 

as a 
group will now undertake the prepara- — 
tion of official definitions of the terms. 
The Working Group on Mechanical 
Strength Properties, in addition to pre- 


French, German, Italian, and Spanish 


in 61 ‘history was 
passed when five methods were ap-— 
prov red for submission to the ISO ~ 

for promulgation as ISO 
ndations. _Recomme nd- impact testing, approved a me etl 
AST M BULLETIN 


| 


Which Can Be Poured from a Funnel, 


invitation to hold the 1958 


as meeting chairman. D. J. van W ijk “a lans are already under way for this ~ 


which the foreign delegates . will be i in 


(ASTM) and German (DIN) standards. _ terms relating to plastics in English, 


paring the two Draft ISO Proposals on at 


10d 


i 
Sus 


innua 


asa ‘Draft [ISO Re 


The Working Group on Standard 
Laboratory “Atmosphe res and Condi- 
tioning Procedures recommended that 
the ISO Technical Committee on At- | 
Conditioning endeavor to 


Apparent Density of Molding = obtain agreement on one "standard 


atmosphere for all materials. In the 


a Funnel, and (5) Acetone — meantime, as already mentioned, two 


_ ‘Draft ISO Proposals have been revised 


include three alternate sets of 


ditions, namely, 


Relative Relative j 
65 5% 50 + 5% 65 + 5% 


Temperature 20 C23+2C 2 Cc 


‘The Working Group on 
roperties prepared Draft 
Proposals for the de termination of (1) 
flow index of polyethylene and 
polyethylene compounds, and (2) in- 
candesce nee of plasties, 
Working Group on Physic al 
Chemical Properties has been the most al 
productive of methods in TC 61. 
currently has four circulating as Draft 
ISO. Recommend: itions, n namely, (1) 
Boiling Water . Absorption of Plastics, 
vs (2) Methanol Soluble Matter of Poly- 
styrene, (3) Free Phe nols i in Phenol- 
a Formaide ‘hyde Moldin gs, and (4) Free 
Ammonia and Ammonium Compounds 
in Phenol- Formaldehyde Moldings. 
At The Hague meeting, it approved the | 
circulation of the following as Draft ISO 
Recommendations: (1) Determination 
of Bulk Factor of Molding 


‘ontinued on page 


q 
Atmos. B 
(Essen- | 
tially 
ASTM | 
D 618) 


Atmos. 


pe 


braid, he aging time curve have a positive slope? 
E. B. SNxDER (author).—It isour 
ra place in the coating, increasing its 
i 4 ig expands, providing a greater 
— 
&§ 
| 
| 
— | 
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S. W. Ea Philosophical Librry, merge processes ‘and them. astics Convention in Great Britain 


‘In a careful and orderly fashion, the were highly intelligent, articulate, 
authors outline the principle of resistance serious scientists and tee hnologists. 
In His book the author — welding; they describe the various weld- _ The papers themselves indicate that — 


attempts to ‘uss the scientific aspects ing processes, and the welding much good work is being done. It is 


one the development of atomic physics machines and apparatus used. They somewhat regrettab le that original work — hs a 


- nuclear energy and its peacetime ap- —— this book is absolutely 


book is concluded by a chapter Win 


a 


and the large-scale liberation of atomie —-g1'V e the necessary welding symbols should be re ported in a relatively eX= — 
energy for nonscientifie readers. How-— used, their experience as to the weld-— pensive book rather than in a technical 
ever, scientific readers w ho lack a knowl- . ability of metals and alloys, and the | journal of wider circulation. 145, 
lve of atomic physics will find the precautions required in welding them. J 
book most useful. They include also discussions of weld 

quality and procedure specifications 

and qualifications together ‘with 

tion and me thods. 


clear, concise, and complete manner the" 
knowledge necessary to an understand- P. Den McGraw- Hill Book Co., 

Having dev the in- ing of this important subject. Tothose “ine. New York; 4th ed.; 436 pp.; $9. 
formation, the author then devotes two ¥ engaged in the use of any resistance / ne 


VIBRATION, 
chapters to the large-scale release of welding process, whether they be lay- of which is now a very definite part of 


the mechanical engineer’s stock 
trade, not too long ago was missing from _ Ar 
the curriculum of our technical schools. 
Its introduction in tHe early thirties and — 

its subsequent esti iblishment as a re- 

quired study for the mechanical cy 

gineer is due in large measure to the 


a HGS, work of Den Hartog in providing a basic 
would have been better had the author Plastics Progr text on this in 193 The 4 
used this chapter to reveal the P. Morgen, Ed. — paca the 
tance of fundamental research in atomic New York, Pp. $17.50 
physics without attempting to present it ‘Tats book contains the 
a current exposition on the subject. * ful} re port of the third British Plastics ance both as a textbook pats as a — 
The book is generally readable and Convention held in June, 1955. The20 ence for practicing engineers. 
_ ‘Interesting. It may be used to ad- papers presented at the C onvention iy. In keeping with the expanding art and 
vantage by a limited audience but it - have been edited, but the discussions science of engineering, the subject of | 
not recomme nded for the nonse ientific which follow each group of papers are _—- Vibration has grown apace, and where 
transe ripts and maintain the informal onee Den Hartog’s book covered the 
Grorce H, CALKINS style as recorded. entire then known field of vibration, 
Ste The papers are grouped under the such cannot be said for it now. This a 
following headings: Polymer Structure is ao criticism of the present edition, for 
and Properties, E xpanded Plastics, in order to keep the book toa reasonable 
A oes Se. The .rmoplastics, Extrusion, Work Study size as a basic text and reference, it was 
and Productivity, Injection Moul jing, necessary to omit detailed treatment of 
Patents, Foundry Resins, and Glass electrical measuring instruments, servo- 
American Welding Society, Reinhold Reinforced Plastics. mechanisms, and aircraft flutter 
Publishing Corp., New York City; 160 pp.; _-'The preface states that some of the  theory—allof which are now regardedas 
$4.50. papers include the results of original Separate studies represented by large 
‘Iris that the investigations for which this book pro- bodies of literature. 
art precedes the science and it is not vides the first publication. The papers _—‘ Vibration theory is made all the more 
unusual that the transition period from on ‘‘Fundamental Problems of Singie- understandable and usable through the — 
one to the other is a difficult one. In Screw _ Thermoplastic _ Extruders”’ | by numerous practical problems included — 
almost every subject or industrial proc- #1 E. Gaspar, “The Effect of Injection — a in every chapter. Examples are given i 


fav 


on the present-day state of the art in 
pure atomic physics. U nfortunately, 
the manuscript for the book was pre- _ 
pared several years ago this 
chapter is somewhat out of date. 


ess “shop” terms and “‘shop” defini- a Variables on the Quality of for floating power in automobiles, shock _ 
tions are inaccurate and misleading and Mouldings” by K. C. Bryant and G. re _ absorbers, crank-shaft ose illation, pro- fe: 
often lead to misunderstanding and a ~ Hulse, and “Recent Advances in Tnjec- peller damping, vibrations in rotating 
generalconfusion, tion Moulding Techniques and in the Machinery, airplane wing flutter, and 
~ The resistance welding of metals and Evaluation of Moulding Materials” by wheel shimmy, as w ell as many others. 
alloys has for many years been going §G. Campbell and L. L. Griffiths, appear — - Mathematics al’ treatment is adequate 
through such a transition period. fall into this category. How ever, but, as the author points out, the 
book written by the Resistance Welding few if any of the papers are of the “‘re- approach available has: been 
Committee of the American Welding view” type which might be suggested chosen in all cases, 
Society under the chairmanship of J. J. _by the title of the book. Instead they _ This is a book that both the engineer-— 
pM: uc => is the first concerted effort are all specific, informative, and thought | ing student and the practicing a 
down in concise form the cor- Proof of thisisfoundinthe can use to 
discussions which fill almost 25 per cent F. Y. 


this “page book. These demon- 
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Soil investiga ations 


Laboratory 
Engineering 
& Kecom 


Sen Sention Kenilworth, New Jersey: Havana, Cuba 


aboratories 


Testing and Engineers 


Testing, Inspection, Consultation, Design 
all types of building and paving materials. 


Investigation « of Foundation n Soils 
511 South 20th St. Omaha 2, Nebraska 


€ CARL BUSSOW 


801 Second Ave. — York 17, N. Y. 


STILLWELL & GLADDING, INC. 


Inspection-Sampling-ANALYSIS of Chemi-. 
cals, Drugs, Fats, Greases, Oils, Waxes, Fer- 
tilizers, Glycerine, DDT., B.H.C., Chlor- 
dane, etc. Pyrethrum, Rotenone | Products, 
Solvents, Tests, AOAC., ASTM., 

Tobacco ‘Est. 1868 


a Cedar Street, New York 6, N. 


Chicago Spectro Service Laboratory 


QUANTOMETER METAL 
2454 W. 38th St. Chicago 38, Il. 


Testing and Consultants 


Write Advertising Dept. 
ASTM Bulletin for 
details on how your 
card my appear here. 


ling 


PENNIMAN & BROWNE, INC. 


comme CHEMISTS - ENGINEERS 
INSPECTORS 
Labor atory and Services 

‘aameY Inspection - Testi - Research 
Member: American Council 


_ 341 ST. PAUL PLACE e BALTIMORE 2, MD. 


OAKLAND | 


CHEMICAL ond PHYSICAL TESTING 
OF PRODUCTS | 


— CHEMISTS ENGINEERS 
TECHNOLOGISTS 


TIMBER ENGINEERING COMPANY 


1319 18TH ST., N. W., WASHINGTON 6, D. Cc. 


SOUTHWESTERN LABORATORIES 


Conn, Chemists and 

esting Engineers 4 

E Inspections; Testing and Chemical Work 


ree’ Worth, Dallas, and Houston, Tones 
Council of Independent 


PATZIG. TESTING LABORATORIES 


Wa TESTS e ANALYSIS eRESEARCH | 


| MATERIALS & PRODUCTS 


Ingersoll Moines, lowe 
Member: American Council of Independent Leberstories 


Cable “Sayboltoil’’ All Standard Codes~~Specify 
TANK STRAPPING 


| E. W. SAYBOLT & CO. 
INSPECTORS OF PETROLEUM 
qi Licensed by New York Produce Exchange 
Bayway, Elizabeth 2, N. J. 
Inspection Service at ‘All Points 


Bulk Cargo Inspection Our Specialty 
Laboratories end Offices in important cities. 


| = 

| qui, LABORATORY | 
— 
— 
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_ Read what the new Kodak 


X-ray ay Film, 


1 N ow your x-ray dealer « me supply ) you with jh =, 
X-ray ‘film | that gives es you gre eatly 
i. This gives you 1 the ¢ opportunity of using reduced ae 


Provides wa radiogr: graphic | i in addition to ranging up to more than doub ble 
sitivity through higher densities the speed, this new film retains the fine seasitivity 
__with established exposure and _characteri istics which have made Kodak Ty pe 

essing most widely used x- film in indus ry. 


de “tail and easier rent ibility when Kode ak: Industrial X- -ray ilm, Type AA, w vill 


1es are used ‘Save you time. It can produce fi finer work. Get in or A 
with lovoltage. touch with your x- ray dealer or or Kodak Technical 
@ Shortens processing cycle with exist- Representative and see how. | 


EASTMAN KODAK COMPAN' 
tions of  & ray Division 
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will continue to. help direct is his second retirement. 
oi rm 67) Southern California faculty at 68 r 
temic research | velopme nt. tiring as director of organic research at 
Dr. also will remain chief of the The rmal «U.S. Industri al Che mic Inc. ‘Stam- 


‘supervision of technical activities at all 
Richard Ss. Dill, chief of the Heating and 


seven Acheson Industries plants located 
i in the | United States, England, and Air Conditioning Section, National Bu- 
Holland. He will maintain he: urters reau of Standards, has been nominate was 1956 Meds of he 
at Port Huron. a three-year term on the Council of jsh Aeronautical Soe iety. Presentation 
the American Society of and Ai was made at the Swedish Institute in 
Dominic D’ Eustachio, C orn- ‘onditioning Engineers. Stockholm. Dr. Freudenthal 
orp., Pittsburgh, Pa. » hi bee engineering in E and Near E 
gineering in surope anc the Near East. 
nominated to serve for three years on the Jj. Morley English was “appointed to for 26 ve: Jin 1S 1d Columbi 
i years, and in 1948 joined olumbi: a 
Committee on Researc of the American anize Harvey Aluminum Struc tures, faculty as a special lecturer. rate 
Society of Heating and Air-C division of urvey Machine C o. Ine, 
Enginee rs. The new division of the Torrance, Calif., Milton A. Glaser, vice-president. 
arry Ww. +t, ‘ide t f the company will engineer, fabricate, and technical of Midland Industrial 
tert Co., Detroit, Mich., prese the has been elected vice-president, manu- of Paint and Varnish Produc 
offic ial exchange paper at the 23rd x technical and production opera- D. former me why 
International Foundry ( ongress in Diissel- Lowe Bros. Dayton, Ohio. Engineering Co., Santa Ana, Calif., is 
his paper was evated Temperature mittee D-1 on Paint, Varnish, Lacquer, Angeles 
sting and Its Correlation with C asting and Related Products, Mr. Fasig curre ntly 
De fects. serves as vice-c hairman of the D-1 main ‘William J. Grede, pre preside nt, 
group, and heads its Advisory Committee Foundries, Inc.,_ Milwauke e, Wis. 
Thomas G. Digges, n met tal-— 
and Inter-Committee Relations group. — elected chairman of the executive com 
lurgist, been appointed assist: mt chief ‘mittee, J. I. Case Co., Racine, Wis. 
‘Harry L. Fisher retired as professor of | “has been a director of a I. Case Co. since 
Bureau of Sts W D. ¢ chemical engineering, University of South- 3 
A member of the Division for 36 years oe ern California and director of the Tlargi —F ae 
acting assistant chief since 1950, r Technology Foundation. TI This 


g 


= Glenlab offers a triple-barrelled service sal workers in 


@ Special ASTM apparatus like the unit and 


others made to ASTM specifications. on 


“ki t to ith stillhead conde: ece s, 
packing types: her \ with stillheads, enser-r ceivers, 


e 


4 7, @ An unusual combination of skills and facilities for th 


Write for information. “Address Glass 


running reduced-pressure distillations of petro- 
4 leum to Method D-1160-527_ 
| 
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— 
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recise to within .02°F 
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J 


D—Regulator 
E—Soybolt Tubes 
bath interior is de- 
signed to assure uniform 
Circulation. Curved baffle ~ 
plates control the movement 
of bath medium. Viscosimeter 


ton 


= Cleveland 


H 


&§ aq |The compact Fisher /Tag Saybolt Viscos mating 1; 
a= IFiS#ER SCIENTIFI 
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and Defe Se rvic es AC Augustus Kinzel, vice-president of 
ie Ww ashington, D. C. On loan from Gen- Research for Union Carbide and Carbon — 

Steel Castings, with whom he hasbeen C orp., New York City, has been elected 
i sonia ld Sa iated since 1938, he will serve in the lent of the A Institute of 
Hallowell, president, associated since 1e will serve in the presic ent o 1e merican nstitu 
Standard Pressed Steel Co., Jenkintown, Washington post for about six months. ‘Mining, Metallurgical, and etroleum 
Pa, was re-elected — preside: nt of the cs! He can be reached there at STerling 3- Engineers for one year beginning Febru- 
American “Standards A Assn., New York 9200, Ext. 2279 (office, 4228 Commerce 1958. Among others elected to 
_ City. . T. E. Veltfort, manager, Copper sli Building). Widely known in the steel office in 1958 is James S. Vanick, research — 
& Brass Research Assn., New York City, castings industry and ac tive” in many tallurgist, International Nickel Co., 
was re-elected vice-chairman of the Coun- technical groups, Mr. Jenni curre ntly New York City, to serve as director for 
cil. heads Subcommittee VIII on Steel Cast- three years. Both Messrs. Kinzel and 
< of ASTM Committee A-1 on Steel. Vanick have long been active in the work 


elected executive vice-president of Warner ow. G. Kemmerer retired September 1 of > 

erly president of | Wellman E ennsy 508 Ro Ri, Nar American Creosoting Co., Louisville, Ky. 
Co., he joined W&S in J: anuary. merer resides at ockavon Re ar- plans to continue his ASTM 


pre ssident and director of engineering, Monroe H. Kessler is assists ant view an Commiticn 
Kuhlman Electric Co., Bay City, Mich. president, Weirton Steel Co., Weirton, and several Subgroups. Mr. Kuehn re- 
He joined Kuhlman in 1951 as director of Va. He was formerly assistant chief Sides at 220 8. Ridgels and. ak ark, 


G. E. Hutchinson fills the new post of Charles F. Kettering, director and re- Jockin on the 
quality control man: ager Rem-Cru Ti- search consultant of General faculty of Iowa State College, Ames, is 
tanium, Ine. , und, Former as- Corp. , Was named the industrialist of the now assistant professor of civil engineer- 
sistant sales manager, was in charge of | year by the Society of Industrial Realtors. Robert C vole ge, Bebek, Istanbul, 
process engineering and control in the pro- He received the 1956 Industrial Aw: ard Turkey. pee Pa + ea ame ; 


Clyde B. Jenni, chie fon me ES Stewart H. Kilmer has been appointed 30 years with Chrysler Corp. Detroit, 
General Steel Castings C 0., Eddystone, * _ works manager, Ambridge, Pa. plant, Mich. most of them spent in chs harge a the 
Pa., has been appointed « shief of the Cast- Spang-Chalfant ‘Neg P 
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4 CONCRETE TESTING 


‘compact portable, brings TESTER, 
testing precision to the field. It is an_ 
entirely self-contained unit without 
- electrical or pressure connections. A large _ 
— dial results 
_of the hand operated tests 7 
CUBES @ CYLINDERS 
CAPACITY TO 200, 000 


WRITE TODAY 
OUR NEW CATALOG 


MODEL 


“am w WEST NORTH AVENUE « 
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Accommodates bigger specimen 


FCT 150, 000 Ib. universal 
machine with all chess & 


” clearance between nad 
plus height to accommodate 
bigger specimens. 
«© Machine has g greater rigidity ( is to sta 


plates at top) and i is more resistant 


lateral forces (it’s a screw within a a 
ton running ina cylinder which 


* ports it in every direction). 
© Equipped with ball bearing ae 


position of specimen, 
e SR-4 indicating unit has 
stantaneous re : 


@ Can be e operated from strain gage ante 3 


sage service ‘conditions in the 


nals actual field 


7 


by y Baldwin SR- 

ra ut ‘ma be fed to | 

P y 

erte ers, typewriters and card 

For full information w rite 

onics & «Instrumentation 


BALDWIN- LIMA-HAMILTON 


DIVISIONS: Austin-Western «+ Eddystone Lima 
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wide 
out of sieve analysi 
Test Sieve Shakers pro ovide fast, accurate, 
uniform sizing of test materials everytime, Small, | 3°¢i¥a 
portable—Equipped with timer for accurate time test- 


Sodiu 
W rite C Catalogue Dato—FRE REE 
SYNTRON COMPANY 
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cer. the position of works manager of the 
John Deere Harvester Works of Deere & 
Co. — Since 1949 he has been manager of 
the company’s materials engineering de 


Personals 
» 


Amplex x Division. His p prine ip: yal task \ 

Amplex has been to perfect bearings and 

= other parts made of powder metals. The 
quality of his work in powder metallurgy 
brought him the Achievement Medal of 
- Stevens Institute of Technology in 1948. 

In ASTM, Mr. Langhammer served for 
_ Many years on Committee B-9 on Metal — 


a and Metal Powder Products. 7, 


President N. Mochel, manager 
of me ti "0 al engine e rar for the Ste 
Electrie Cory; 
hilade sIphis ‘a., has 
member cf the committe on Science and 


grating Co., Elizabeth, N. J. 


I. A. Oehler was elected vice- ieciiatte nt 


of operations, American Welding & Mfg. 
Co., Warren, Ohio. Formerly administra- 
tive assistant, Dr. Oehler bee: ame man- 
ager of manufacturing last year. 
a Robert E. Payne has been named di: 
rector of research for the Sharples 2. orp., 
centrifugal and process Phila- 


‘orp., Vernon, Calif., is now. utilities committee has been in existence for over 
‘supervisor, Inte ational Petroleum (Co- 100 years to evaluate scientific progress 
Colombia. throughout the world in all fields of scien- 
tific endeavor. Selected scientists found 
aid Robert H. Madden, Jr., has been named worthy of recognition are recomme ented 
r, metallurgy, inspection and re- awards through the Institute. 
Steel Corp,, Birming a, A Don O. Noel, formerly with The Gen-_ 
ie ti ral Metals Powder Co., Akron, Ohio, is 
William Mahin, engineer 
research and development problems, Cam- 
z bridge, Ohio, has been named executive — 
secretary of the Committee on Manpower — my 


for the Metallurgy and Ceramics Profes-_ 
sions, sponsored engineerit 


La named consulting editor of Metal P rogress. 


23 West 60th St. New York 23, 


appointed 


_ the Arts by the Board of Managers of the — 
he 


now assistant to president, Metals Disin- 


Sodium 


At am 
White 


So 


= 


ate, Sodium 
trite, Sodi unt 
PIONEERS IN CHEMISTRY cer dun 


azo 7.6317 


er: 


tphia, 


of engineering research, The Pennsylvania _ 
State University, has been nominated 
first v nt of the American So- 
ciety Heating and Air- -Conditioning 


former rly with Th 


Lubri-Zol Corp., Cleveland, on), is now 
with | Benjamin Foster Co. _delphia, 


Reichenbach retired as 


’ 
viee- president, ement Co. 


a 


Nazareth, Pa. 
Percy L. Rogers has been elected vice 


- control, Riverton Lime and Stone Co., 
‘Riverton, Va. He joined the } compan 
1932 as plant chemist. 


William Savage, until recently super 


ts visor, materials engineering, Armour Re 
search Foundation, Chicago, Ill., is now 


isor, construction sy: stems researc h, 


 superv 
United States Gy 
Alfred Schneider has accepted a posi-— 
as chemical engineer, Swiss 


(¢ ‘ontinued on me 
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NEW PORTABLE 


Karl Fischer 


Moisture 


his compact, contained instrument ; utilizes popular Karl Fischer method 
water content determination. ‘It is extremely useful for : spot checks at field stations or control — sates i . 


“points as aa as for permanent use in small laboratories a and quality ec control ieatintionn _ ae 


Analy: of ‘liquid, solid and d gaseous samples are possible without removing the basic 
“apparatus is from the case. Samples may be measured from a few parts per million to over 50% 
water. Accuracy of determinations varies from plus or minus we 0} in in the 0 to 100 are sh = 


range to lus or minus 0. 2% in the —— ranges. 


26800 Moisture Determinate h h case but without p hemicals 
CENTRAL SCIENTIFIC COMPANY 


1718-G PARK ROAD, CHICAGO 43, 
A 


The most complete line of 


| BRANCHES AND OFFICES—CHICAGO MOUNTAINSIDE, N. J. © BOSTON © BIRMINGHAM DETROIT 
in the world CENTRAL SCIENTIFIC CO. OF CALIFORNIA—SANTA CLARA LOS ANGELES 
CENTRAL SCIENTIFIC CO. OF CANADA. LTD.—TORONTO * MONTREAL VANCOUVER « 
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| 
Wi heel Co., Ltd., Winterthur, Switzerland. 
was formerly chief chemist, St. Law- 
rence C Ce ‘ment Co. » Quet vd: a. 


Peter V. Schneider has on 


Robert S. Shane has been promoted 
oy from supervisory engineer, Fuel Element _ 
Development Group, Reactor E ngineering — 
Dept., Westinghouse Commercial Atomic — 
Power Activities, P ittsburgh, Pa. , to the 
position of manager, Chemistry 
Ceramic s Section of the Reactor Engineer- 


Curtise-W right Corp. Industrial the same city. 
and Scie ts Div., Caldwell, 


ersonals a new research laboratory soon to e 


Samuel an of the 
University of Maryland’s College of Engi- 
neering since 1936, becomes head of a 
Lo government-oper rated aeronautical engi- 
be ering school in Brazil this month. Pro- 
staff metallurgist in product engineering - fessor Steinberg, who has been at Maryland — 
at the International Business Machines University 38 years, calls his new school 


‘orp.’s Product Development Laboratory — “the MIT of Brazil, with a distinguished 


faculty of professors from that country, 
North America, and other places.”’ He 


‘ plans to fly from New York Dece amber ar 27 
to take his post at the Brazilian sc ‘hool— 


50 miles from Sao Paulo—which Van Loo, director of paint 


ee grown * 500 students since its start din The Ghorwin-Williams Co.. Cleve- 


erated Metals Div. ., American Sme Iting | 
and Refining Co., Los Angeles, Calif., 


roduc ts, Inc., onn., is now now manager, Baker } Met Co., 


au of Reclamation, Denver, Colo., 


Meeting of the Federation of Paint and 
Varnish Product Clubs. A specialist in 


is 


Louis director of 
research, Arnold O. Beckman, Inc., Pasa- _ 
dena, Calif., is now v.ce president. of en- 
gineering, Skil Corp., Chicago, Ill. 


David P. Thomas is president, Fort 
Se ott Hydraulic Cement Co., Ine., suc- 
‘peeling the late Howard M. Thomas. _ 


‘Lewis H. Tuthill, until: recently with the 


is now with the California State Dept. of 
Water Resoure es, Division of Design and as 


land, Ohio, delivered the Joseph . d. 
tiello Lecture in October at the Annual 


field, Mr. Van Loo had close assoc ia- 

tion with the late Mr. M: attiello in war-— 


head and technical service metal- 
Earle C. Smith has been appointed it ing staff, Building Control Section, - lurgist at the Cleveland, Ohio, mill of 


director of research, Republic Steel Corp., Municipality of Bangkok, Thailand, isa ‘hase Brass & Copper Co has been 
_ Cleveland, Ohio. He continues as chief — graduate student at ee at 


Smith rvise at Austin. the Waterbury, Conn., headquarters of 


7 7 
has served in seve! capacities WwW ater- 
 L. L. Whiteneck, forme rly senior harbor 


MS Fastest engineer, Long Be: ach (Calif.) Harbor 
| 


named staff manager, sheet and strip, at ery 


ar Dept., is now vice-president and director. 


of corrosion control and material researc eh, 


dean of the College of Engineering = 
Architecture, The ennsylvania State 

University. He was previously director 
of research, Research 


Center, Paoli, 
Harold K. “Work, of the 
search division of the Colle ge of Engineer-— 
ing, New York University, recently re- _ 
ceived promotion, being named also pro-— 
fessor of research management. et 
es John J. Zutaut, formerly assistant tech- — 
nical adviser with Quartermaster Pur- 
chasing Center at Chicago Quartermaste 
Depot, is now on the technical staff of | ae 
. Technical Advisory Office with Quarter- 
provides simpler, more accurate calibration of meters, master Purchasing Age at 
better design of transformers, synchros and motors... “Typical Ohio) General De pot, U.S. Army. 


easier testing with fewer rejects, more accurate meas- regulator output. Recovery 
urement of magnetic properties and receiver sensi- over 4 seconds. 


tivity . .. better a.c. computer performance, elimina- 


ble 


The Curtiss-Wright Model EE 100 Distortion Elimi- ens voltage. 
nating Voltage Regulator provides faster recovery _ 
time than any other regular on the market —less than 
7 1/50th cycle, or 330 microseconds. It also reduces 
me typical power line distortion to less than 0.3%. Ca- 4 


“fae Now being installed in a rapidly growing anuiies 
_ of laboratories and production test departments, it 


tion of fast line transient effects. Write for details. x 
Electronic Component Instrument Sales 3 alles 


—— 
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QUALITY CONTROL 
INSTRUMENTS 


‘sat 


precision checking in- 
strument for extensiom- 

eters, strain gages and 

test indicators. The dial 
reads direct to .000002”, 

range is 0-0. (Pat. 

= 627 661) 


D1433- 56T 
The Society of the Plastics Industry. 


_ Flammability Tester measures the rela- 

_ tive flammability hazard of various 
sheet materials from 0.001 to 0. ala 
inches, varying from very flammable to ¥ 


a extremely flame-resistant. (Commer- 
cial standard 192- 


t 


The. csi 
Universal Wear Tester is a 


multi-purpose "instrument 


edge fon abrasion. _(Fed- A Micro Melting Point Apparatus, electrically heated, 
era iv Ty with stage calibrated thermometers. For determining 
, : corrected micro melting points by means of a micro 
scope with samples as small as a single crystal, per 
mitting continuous observation of changes in the 
sample before, during, and after melting. 
For reproduction of settings, now furnished with 
special variable transformer with stop to limit output 
TF _ to approximately 80 volts. Widely used throughout 
ASTM D1 D1242- 521 | the world for control testing of such és: 
of sheet (rigid or semi-rigid) composi- 


br fi 6886-A. Micro Hot Stage, Kofler, H. Co. Specification. 
ew ae rasive action o can Complete assembly as shown in illustration, i.e., Hot Stage A 
with glass cover, two calibrated thermometers M, and 
accessories H, Ja and Jb, D, K, E, L, P, T, and variable 

_ @ transformer but without microscope; in case, with detailed 
directions for use. For 115 volts, 50 or 60 cycles, single 


chnung Organ- 

scher ‘Stoffe " Third German Edition, 
by Ludwig and Adelheid Kofler published 
Innsbruck (195 54), 608 pages 9.90 


the: coeffi 


ARTHUR THOMAS | 


P.O. PHILADELPHIA 5, PA. 


‘ 541 Devon Street N. J. 
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president, Ayer Rx A Littleton, Ma ass. 
The 93 were elected from liability coordinator, Missile systems Div., 
_ Box 87, Maynard, Mass. 
19 to November 19, 1956, making Leong, Sing, laboratory director, MKM_> 
the total mem mbership. 8632. .. Welcome to ASTM bo im Knitting Mills, Inc., Manchester, N. = 
Note—Names are arranged alphabetically—company members first, then Your ASTM “Fairchild Engine Div., Fairchild 
Airplane Corp., C. E. arrigan, chiel, 


Yearbook the areas covered by the respective Districts. Deak Pork. L. 


HICAGO DISTRICT (5) Yoros, Louis W.. Testing § Se development, 30 Sagamore Hill Dr. 
Adams, Terrance, metallurgist, Perfex Corp., Corp., 710 N. Brookfield St., South  _ Port Washington, N. Y. 
500 Oklahoma Ave., Milwaukee 7, Wis. _—«-Bend, Ind. For mail: RR2, Box 108, ‘Singer Manufacturing Co., The, ©. R. Oder-_ 
South Bend, Ind. [A] mann, chief expe rimental e ngineer, 91 5 
> re she 
can Steel Foundries, Hohman Ave. CL EVELAND DIS T — 
Hammond, Ind. sae Warr Ret The, Ia Hoffmann Bearings Corp., Stamford, Conn. 
arren Refiiing an emical Co., The, Ian Blank, Charles A., staff chemist, Interna- 
Bankard, Merri 5334 ‘Indians ‘Bled. > Cc ont, De *nison tional Business Mac as ‘Orp., Airborne 
ve., Cleveland 2. Ohio. Computer Lab., Vestal, N. Y. 
ramer, Edward R., chief engineer, David Brooks, Gregory E., chief of strue ural de- 
4711 W. No th Ay C Round and §or., Inc., Box 883, Cleveland sign, Voorhees, Walker, Smith & Smith, 
Cleveland 24, Ohio. Davidson, James executive secretary, 
Harlofl, Robert E., instruc Robert A., secretary and treasurer, Society of Plastics Engineers, Inc., 34 FE. 
College, W. Wisconsin Ave. “Maintenance Ine. Box 35, Wooster, Ohio. Putnam Ave., Greenwich, Conn. 
3 associate professor of -DETRO IT DISTRICT (6) Linde Air Produe ts C 0., 686, I Frelinghuysen 
eramic engineering, University of Illinois, Belyes, Donald McClellan, engineering con- D t design engin: 
Department of Ceramic Engineering, 204 sultant, 2004 10th St. Port Huron, Mich. ag we on ME 
arkley, Harry partner, The Markley Mich. 
Laboratories, 312 Fourth Ave., 8. Minne- ‘Eckhardt, George R., 2 manager of research, 
15, Minn. {AJ E NG LAND DISTR Ic 3) iw way, Newark 4, N. 
and applied mechanics, University Harrington” Richardson, Inc., Philip F,  FFanks, Elect, 
Illinois, Urbana, Ill. For mail: 1107 W. Sullivan, metallurgist, 320 Park Ave., “9 al 
Rotariu, George J., technical director, Inland Kaman Aircraft Corp., The, Frank M. Lister, New 
Testing Laboratories, chief metallurgist, Old Windsor New York 17, N. 
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1470 AB HANDIMET GRINDER, complete $98. $98. 00 


i No. 1469- 'SW AB HANDIMET GRINDING PAPER for 1470 ui Grinder, 
Grits 240, 320, , 400, 600 per 100. 00 


Now you may wet grinding f facilities for hand ‘prepa: 


af 
1 ration in your laboratory at a a nominal cost. c ony Po 


im imply 


“Individual, ated | glass are con- 


~tinually “flushed with streams of water. This Gents off the 
surface remov al products, provides lubrication, and lea 


shi exposed at all times. A control valy 


rd and awa from: the « operator, 
The Handimet Grinding Paper i is a pressure 
adhesive backing and firmly holds when merely 
flat grinding is easily re- 
movable when sheet is worn. 
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Jr., president, 16 Beale 


To be: sure of maximum accuracy and greatest oo 


liability in pe a Brinell test, look 
Dr. Brinell’ s facsimile signature or n the 
_mac hine are 


E very genuine Brinell testing machine, made by the 
_ Sweden, represented in the U.S.A. and Canada by GRIES INDUS- ss 


_ TRIES, INC., carries the Brinell signature. + Its calibration is guaran- — 


As ne “teed to be 99.9% accurate at the standard 3,000 kg. test load. 


Wees thes ge nuine Brinell ac 
lels. om 
” mode’ 


Testing Division + Rochelle N.Y. 
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Myers, Orval’ C., electrical engineer, Jon PITTSBURG RGH DISTRICT (3) _ 
Richley, Sr. and Associates, 1334 ‘Hollenback, Elliott H., chief metallurgist, 
St., E. Cleveland 12, Ohio. Bethlehem Steel Co., Johnstown Plant, 


(Continued fre from pe page mail: 2659 Woodland Ave., Columbus 11 Johnstown, Pa. 
_ Kalson, H., researc +h ‘and development = 


Blaw-Knox Co., Power Piping and 


Lone Star C ement Corp., 100 Park Ave. io neer, 
Hoadley, Anthony, professor of civil engi- Denny Paper and Board Co., Maurice Denen- 33, Pa. 
‘Reering, Union College, General Engi- Sere. 2028 Washington Ave. 
neering Bldg., Schenectady 8, N. Y. Philadelphia 48, Pa. LOUIS DISTRICT 
Mullarkey, Edward J., technical director, Belden, Arthur B., district sales manager, ra ‘Alborge, Alvyn C., head engineer, 7 
Lead Industries Assn., 60 E. 42nd St., Universal-Cyclops Steel Corp., Bridge- Parcel, Inc., 915 Olive St., St. 
_. New York 17, N. Y. [A] in ville, Pa. For mail: ‘Suburban Square Mo. For mail: 9606 Sappington Rd., a 
Joseph K., vice-president, Schwab Bldg., Ardmore, Pa. Mia. 
Brothers Corp., 102 Maiden Lane, New Coogan, E. W., sales manager, Waverly Pe Friberg, Bengt F., consulting engineer, Room 
troleum Products Co., 1724 Chestnut St., 1017, 915 Olive St., St. Louis1,Mo. 
Okerson, William E., engiheer, New Jersey Philadelphia 3, Pa. Granite City Engineer Depot, Us. Depart- 
Bell Telephone Co., 1000, 0 Coornvelt, Harlan, ” engineer, of the Army, Engineer Packaging 
ae Technical Office, George E. Moore, ad 


Broad St., Newark 1, “Room 1415, 1201 Chestnut St., Philadel” TO, Granite Cit 
Hough, "‘Livinanton & Larson. 1510 Archi- SOUTHERN G ALIFORNI: A ‘DISTRICT 
Rogers Engineering Co., Inc., H. Rogers, tects Bldg., Philadelphia 3, Pa. 
San Prancines _ Hudson, Samuel T., engineer, J. E. Brenne- 7 jae William F., Jr., assoc iate director of © 
man Co., » Phils ladelphia research and development, Narmco, Ine., 
Pa. 1882 Moore St., San Diego 1, Calif. 
sources, Walter G. Schulz, chief og “Mchlister, Robert L., engineer, Peas: Bass, John S., ¢ ivil engineer, Los Angele: 
Devision of Design and C Box Meter Co., Ine., 13500 Ave., County Road Dept., W. 2nd S 
Kinzie, Robert A., Jr., plant manager, Moore, Charles B., associate ‘The Bassett, James R., technical supervisor, The 
Sy cific Coast Aggregates, Inc., 400 po Baa Tron Age, C hilton’ Co., 56th and Chestnut American Brass C o., Box 217, Paramount, 
San Francisco, Calif. For ,mail: Philadelphia 39, Pa. For mail: | Calif. 
Van Ness Ave., Santa Cruz, Calif. f 263 S. 21st St., Philadelphia, Pa. Eldridge, J. W., president, Dow-Elco, 
Weber, William G., Jr., assistant physical Pennsylvania, Commonwealth of, Depart- 1313. W. + Olympic Blvd., Montebello, 
Highways, Sacramento Calif. "For Bedding and Upholstery, John P. O'Neill, ‘Fredericks, Carl K., associate director of 
mail: 16th acramento_ chief, Division of Bedding and research and development, engineering, 
stery, 504 Feller Bldg., Harrisburg, Pa. Narmco, Inc., 1882 Moore St., San Diego 


OHIO VALLEY DISTRICT (15) a Mills, © Inc., Lenni Mills, Pa. For mail: Moser, Ray E., sales manager, Adolf Frese 


Charlesworth, William H., engineer, 6913 Cherokee St., Phils ndelphia 19, Pa. ‘orp., 116 W. Los 
eral Research Dept., Perfect Cire Corp., Calif” 


Hagerstown, Ind. For 
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‘COBALT 60 


| can be done in MINUTES in 


MODEL GRM 750 — has « capacity of curies 
Cobalt 60. Equipped with a source of 500 curies, exposure times 


_— are reduced b by: a 1 factor of 100 over sources r 7 curie activi 


me ‘machine can be shipped with: the source installed. 


After unit is for inmediate use. 


as the unit is completely 
vally operated. 


2 
“ATOMIC 


BOX 93. ONTARIO, CANADA 
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"Steinhardt, Lawrence R., general manager, mail: 504 Winding Way, I ake Jac 

Narmeco Metlbond Co., 600 Victoria St. je 
Venous, Peter J., assistant Richton, Houston 6, Tex. 

ingston Rock and Gravel Co., Ine., 3366 Wildes, Leland A., man: ext Ore Resear ra 
Cherry Ave., Long Beach 7, Calif. and Inc. 511 Levee St., 


Yoniinued rom page 82 
Richards, Carrol Arnold, testing engineer, 
_ Raymond G. Osborne Laboratories, Inc., | 
110 W. 9th St., Los Angeles 15, Calif. e. 
For mail: 1034 Palm Ave., S. Pasadena, 
‘a ‘Dahl, George L., Architects and Engineers, 
Rust, Quentin, owner, Rust Concrete Re- Martin, 2101 N. St. Paul St., 
13 search and Development, Inc., 143 N. 


‘ 


WASHING TON ( DIST! (14) 


Associated General Contractors of paellowang 4 
_Inc., The, James D. Marshall, executive 
director, 1227 Munsey Bldg., Washington 
Maton, Gilbert L., vice-president, John 
~ Thompson and Co., 921 17th St., N. W. a 
Schnabel, James Joseph, general manager, m4 
Foundation Test Service, Ine., 1605 
_ Kennedy Pl., N. W., Washington 11, D. = 
Wells, John D., sales engineer, Carolina 
fel Fly Ash, Ine., 205 8 Church St., Charlotte 
2, N. C. For mail: Cc ‘apital Apts., 
Cc harlotte 2. N. Cc 


Dallas 1, Tex. 

‘Lindveit, G. M., senior engineer, The 

Dow Chemie al C F ‘Freeport, Tex. For 


WESTERN NEW YORK- ON’ TARIO DIS- 
Orenda Engines, Ltd., E. K. Booth, chief, 
ullurgics al services, Box 4015 Termi e rminal 
“A.” Toronto, Ont., Canada. 
Stikker, A., chief chemist, St. Lawrence 


r TED STATES AND POSSE SSSIONS 
Georgia Duck and Cordage Mill, Charles a: 
Utah Power ont Light Co., H. 
chief engineer, Box 899, Salt Lake C ity le 
Jenson, T. B., vic e-preside nt, Gee & 
ai Consulting Engineers, Inc., 117!2 S. Dixie, 

Mortimore, D. M., laboratory manage 

Oregon Metallurgic al Corp., 311, 


ice 
OTHE THAN U. S. )SSESSIONS 


Kaiser Argentina, S. A., ( ‘alvin 
A . Johns, chief, materials engineering, 
aa Paseo Colon 439, Buenos Aires, Argentina. 
 Lorraine-Escaut, Dep Tubes, Usines d’Anzin, 
Anzin (Nord), Francee. 
_ Aldis, Basil Carlyle, principal technical execu- 
tive, The British P lastics Federation, 
48 Piceadilly, London, S.W. 1, Eng- 
Baker, George Stephen, technical seg 
; Scottish Cables (S. A.), Ltd., Box 188, ‘a 
‘Natal, South Africa. | 
\ 


4 Diseno, 8. A., Box 4645, Correos del Este 


_ Caracas, Venezuela. 
Forrest, J. S., director, Central Electricity — y ia 
Research Laboratories, Randalls 


zane, Kingston Rd., Surrey, 

England. 

--Pullard, Robert, ‘senior ‘technologist, 
“Stott, Box 32, Oldham, Lanes., 


Lew 


Stainless Steel Construction 


750 


= 


q 


$-40540 HEATER— three toggle on the 


Step, Stainless Steel, 750 Watt control panel. A panel plate clearly © 
Sargent. An economical well © -con- indicates which toggle switch must be _ 
structed heater for laboratory use in _ thrown to obtain the desired wattage. ~ 
distillations, evaporations, digestions ov _ The entire heating unit is contained ie, 
and extractions; applicable for use in a refractory plate isolated from 

in many standard A S.T.M. methods | _ the outer frame insuring that the + 
such as D-86 and in the official _ stainless steel case is cool at all times. : 


H Taro, mets 
Kjeldahl method of the A.O.A.C. Removable upper refractory is re- asegawa, Taro, metallurgical engineer, 


The heater is equipped with three _versible. One side molded to dustries, Shimaya-cho, Konchane-ku, Ose 
Chromel- A heating elements of 150, -modate 500 ml and 800 ml Kjeldahl aka, Japan. if 
_ Jones, Joseph E., materials a and test engineer, Fat a 
« 


Osaka Steel Works, Sumitomo Metal In-_ 


250 and 350 watts, spirally positioned flasks and 4 in. concentric metal rings. 
in increasing order of size from center The other side beveled to accommo- oope 
of lower element refractory, date large, round-bottom flasks. USOM/Hondwas 
uniform heating at all ranges. Complete with S-40546 lower re- Tegucigalpa, Honduras. ‘ 
these heating elements provide seven one pair of dovetail clamp sockets, _ spection and E ‘gineering Corp., No. 10, 
operating ranges, namely, 150, 250, one S-40745 dovetail clamp and — 1-Chome, Kojimachi, Chiyoda-ku, Tokyo, a 
350, 400, 500, 600 and 750 watts. The and plug for attachment to standard Japan. Box 418, Central 
elements are energized by outlets. For operation from 115 volt, Tokyo, No. 1335, Kichijoji, Musashinoshi, 
-Riessauw, F., professor, Magnel Laboratory 
Reinforced Concrete, St. Piterniew 
59, Ghent, Belgium. 
Technion Research and Development 


_ The selective or combined use of _fractory, S-40547 upper refractory, | "a Akira, preside nt. ACME i 
Building Research Station 


SCIENTIFIC INSTRUMENTS © APPARATUS © SUPPLIES CHEMICALS 


E. H. SARGENT & COMPANY, 4647 W. FOSTER AVE., CHICAGO 30, ILLINOIS 
Catalog Ho. 100 MICHIGAN DIVISION, 8560 WEST CHICAGO AVENUE, DETROIT 4, MICHIGAN 
, SOUTHWESTERN DIVISION 5915 PEELER STREET, DALLAS 35, TEXAS 
| SOUTHEASTERN DIVISION, 3125 SEVENTH AVE., N., BIRMINGHAM 4, ALA, 
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dation, Ltd., 
Department of Testing Materials, Israe ae 
Institute of Technology, Haifa, Israel. 


Wright, J. O., general manager, The me 
‘a Pipe Co. (South Africa), Ltd., Box 204, 


* [A] Assoc iate Member. 
December 
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| ETTLER 


as 


Ca 4000 ) grams 
Direct Reading tol gram | 
itive 0. 3 3gram 


\ Capacity 2000 grams 
ai 


Direct Reading to 1 gt gram 
Sensitive to (+02 gram 


Capacity 800 grams 


Direct Reading to 0.1 1 gram 
Sensitive to + 0.03 g gram 


ne METTLER Precision 
money—will ide high | accuracy 


wt WEIGHING JOB. 


“BICKN ELL COMPAN) 


HAVEN 


_ 


— 
4 — 
Balan 
— 
and reproducibitit — 


Gustave Magnel, ssor, L 
of Reinforced Concrete, “University 


Ghent, Belgium (September, 1955). 
Member since 1950. 
A 


1920, 
Committees D-11 on ‘Rubbe r 
ta Like Materi: ils, and D-13 on Textile 
‘Alexander Frieden, vice- 
M: ate rials since 1943. 


director, Devoe & Raynolds, 


y.; in earlier years associated with I. 
du P ont de Nemours & Co., Inc. 
: Krebs Pigment and Color Corp. (April 6, 
- 1956). A personai member of the Society | 
for many years, and for 21 years a very 
‘active and helpful member 
on Paint, arnish, Lac- 


E Wis. (April 21, 1956). Represents ative of 
Affiliated with the 8 Society since “i9s7, Mr. New York City consulting firm of Har- 
Dixon had been ve ry active in certain of desty & Hanover, and internationally 
the metals groups, including C Yommittee famous bridge designer, died at his home 
_ A-1 on Steel and several subgroups, also — a in Larchmont, N. Y., October 17, 1956, 
Committee A-10 on Iron-Chromium, Iron- at: the age of An ASTM member 
: = ‘its roups Dr. was 
- Chromium-Nickel and Related Alloys. since 1938, Mr. Hardesty had served on we ue ae = the development of many _ 
He served too on the Joint ASTM-ASME Committee A-1 on Steel and its Subcom- oa the specifications and test methods a 
Committee on Effect of Temperature on si mittee II on Structural Steel for Bridges, day in use in the paint industry. Since A 
the Properties of Metals, Gas Turbine and ~ Buildings, Rolling Stock and Ships since 1930 he had held positions of increasi ng 
Stoel Filer Metal of the Joint AWS-ASTM. importance and responsibility in the field 
John Lewis Eigenbrot, assistant om Willer of pigment and paint technology His 
h l friends and associates in Committee D-1 
to the president of the General Coal C 1908 graduate in civil engineering from adil hi 
with offices in the Fidelity-Philade Iphia Rensselaer Polytechnic Inst., he had a at mee 
——— and his helpful advice. 
sented his company in the Society and on ae a 
Committee D-5 on Coal and Coke for 15° Gleason H. MacCullough, _head, De Fort S H 
years prior to his retirement in 1955. nt of Mechanical FE Ingineering, ‘fo ort Se: 
Worcester Polytechnic Inst., Worcester raulic Cement Co., ort Scott, Kans. 
Charles J. Emerson, president and Mass. (October 15, 1956). teprese nta- (September 24, 
T tre asurer, Emerson Apparatus Co., Mel- tive for many years of the WPI re & ym 1924 to ain oe representative of 
pose, Mass. (January 1, 1956). Member ship in ASTM. company for past six years. 


Ww 50 “countries, 
supply the means 
a evaluating materials in univer- 


accepted terrhs that comply 


with ISO, ASTM a and Govern- | 
ment specifications. ‘Confirms 


searc h, Pabst Laboratories, Milwaukee, Roscoe H. Sawyer, nolds, Louie, 


- Green Laboret ories, Man- 


{ARE BEING 


ices 129 BLACKSTONE ST., PROVIDENCE, R. |. 


es 


SHIPPED OVERSEAS 


our rTesting Problem i is Our ur Busine 


Scott Testers at Pirelli S.p.A. 
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AS UAFAKY 
AN IMPORTANT ADDITION. 0 


The New Beckman Gas Chromatograph—a precision, low 


instrument designed specifically for ‘analy zir ing gases 
mixtures of liquids that that ‘boil below 80° This instrument is is simple 


7 


y use cond 1 provides ond 


Division of the Harshaw Chemical Co. * Cleveland 6, Ohio 


: 6, Ohio Detroit 28, Mich. Los Angeles 22, Calif. 
Philadelphia 48, Pa. 

Jackson & Swanson Sts. 


1945 East 97th St. 9240 Hubbell 3237S.Garfield Ave. 
a) 


Cincinnati 13, Ohio Houston 11, Texas 
6265 Wiehe Road 6622 Supply Row 
Sales Offices: Buffalo 2, N.Y. Pittsburgh 22, Oakland 11, Calif. 
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La y Testin g Equipment 


as ain ie is based on literature and statements from apparatus manufacturers and laboratory supply ‘houses. 


a The is not responsible for statements advanced in — 

High- -Precision ty ideally suite fo ed plant opera- 

LABORATORY ITEMS and convenient Type 1213-C Calibrator tion. 


- — comprises, with power supply and Magnaflux Corp. 1262 
Recorder— Baldwin 50-point ‘automatic phones, all the circuits necessary for the xX 


ealibration of oscillators, receivers, and Electron Microscope—New 100 Ke 
recorders for SR-4 strain gages 


tee other wide-range devices up to frequencies electron microscope (Type EM- 100B) 

een improvec nelude two-arm above 1000 megacycles. with operating features includes a hinged 

or four-arm strain gage bridges. General Radio Co. objective lens for quick change or cleaning a 

Air Capacitor—Improvements in elec- objective diaphragm with multiple aper-— 


Automatic High-Speed and mechanical properties have tyres, and insert screen with 
4 ngineered with the objective of making e been obtained in a variable air capacitor for ultra- thin specimens. = i 


high-speed laboratory separations as auto- —— by machining them from solid metal. North American Philips Co., Feu 


Spinco Model K Centrifuge claims a maxi- 
Recorder— Accurate permanent rec ords 
ve 4 ’ 
‘mum peed of 25,000 rpm with forces of Stopcock Grease—New silicone-base of time-settlement data from soil con-— 


50,000 times gravity on 160 ml of material. grease is designed to resist leakage at 

sound and vibration analysis, measur 

ment of sound transmission and Tever- 
be ration time, and any audio signal 
analysis or telemetry data reduction. 


Brush Elect 1244 


ad ‘Connectors— —The devices avoid the 8 the tracer scans the surface. _ 
entional and time-consuming methods William J. Hacker & Co., Inc. “1255 
making rubber and metal tubing con-— 


nections and offer insteac means for 
se stead a ans f ay microtome knife sharpener produces an for laboratories and quality control 


 Tinius Olsen Testing Machine Co. 1264 
Hardness Gage—A smal! hardness 
Rage. about the mae of 1 a fountain pen 


Surface- Finish Tester—Surt: ce-finish 


Thickness Gage— elec- 


Microtome Knife Sharpener—New tronic non-contact gage is now available 


— _edge suitable for any type of tissue cutting. 4 technicians to measure thickness of 
Ww J. Hacker & & Co. materialin process; 
“Burrell Corp. tube head weighs 50 lb and is capable of ‘Thermometer—A instrument 


ating up to 1} in. steel. of full-scale indics ation on 


22 Ib ond can analyze liquid, solid, and “Table model fea- Intramenty 


gaseous sample without re moving the tures direct faucet connection for de- ‘Standard Spectra—To meet require- 


from the case. 

ionized water on tap (ionically equivalent f il, 

Scienti 1246 ments of a small, inexpensive sp¢ ctrogram 
fi Teg © to distilled) with flow rates of better than that has all the features of one’s own — ve 


Moisture Determinator—Apparatus q 


Low-Temperature 1 gala minute claimed. A direct reading spectra, the Midget Edition of the Sadtler 


meter calibrated in ohms per ce and parts : Ey 
perature chilling machine with a4 u ft million indicates the of Hesearch Labo being 
chamber has just been developed being delivered. Sadtler Research La 6 
Ton Exchange 258 Double-Screw Drive Tester—De- 
signed to test for tension, hysteresis, and 


Cincinnati Sub-Zero Products 
romatograph—New vapor ph Speedy-Heet Duplex th 0.2000 Ib- 
chromatograph, specifically developed for 4 Heater, for ASTM petroleum tests and  ———- within ¢ he range, ) Ib 
tensile, the Model CET is a constant- | 


use in research and analytical laboratories 
uses theelutionmethod. many other laboratory heating rate-of-elongation tester w ith a broad 


has been announced. 
Consolidated Electrodynan 1248 A: 5 range of speeds up to 40 in. per r min, is 


lengths of stroke up to 72 in., and infinitely 
Spin Tester—Design and production of ‘or m- Variable loading between 0 and 2000 Ib. 
a new automated spin-test machine for perature viscosities; eliminates the usua al Scott 

cut-off saws and grinding wheels has been use of dry ice and acetone mixtures. | 


announced. Inc. a 1260 Volumeasure—A new instrument for 


George L. Day in-pl: ace density tests of soils is avail: ible. 
new titrators Rapid density tests of soils and similar 
‘Asphalt Extractor for for use with the combustion-titration als can be made easily using new 


crete mixtures. Extraction is accom- __jron, oil, slag, ores, limestone, and a great Soiltest, Inc. 

plished by gentle probing action of solvent ‘= varie ty of other materials. “have been 

is automatic. Laboratory Equipment Co mp. 

Midget Infrared Oven—Inexpensive matically detects such problems as seams, 

‘radiant heating units suitably designed overlapping, diameter changes, inclu- 

_ for research and testing purposes. Ci ee sions, voids, concentrated porosity, met-_ 

Fostoria Pressed Steel Corp. allurgical ‘variation , and splits. i 


_ procedure for analyzing sulfur in steel, 


British Bureau of Analysed Samples has 
been specially prepared for X-ray spec- 


troche smical analysis. 
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MASSIVE 3,000 (000 POUNDS UNIVER. 
SAL TESTING MACHINE IS THE LARGEST 
MECHANICAL UNIVERSAL TESTING MA- 
CHINE IN THE WORLD INCLUDING FA- 
TESTING. THE MAIN DRIVE MOTOR 
CAN DELIVER UP TO 150 HE AND WILL 


Tension, won| Y oung T cover a range of 1,000 lbs to 5,000,000 


mechanically or hydraulically driven complete with all accessories. 
‘Trevens, F atigue— chines for Torsion-Creep and Box toting. 


Young Thrust-Load W. eighing Systems are available in pneumatic, hy- é 
 draulic, or electrical models. Also color testing Photo-elastic ma-— 
al chines with 8” light fi fields. 


train. ages ‘oung New Strain Indicators Static and hi-speed switching units up 
a3 200 gages per sec. X-Y Recorders—1 to 48 channels Oscillograph ampli- 
ond Checkers— fiers. Bond your gage application n in 10 sec. 

BA, Young) Processors automatically develop and dry up to 12” wide oscillograph ae 

paper—with built-in leader. Young Film Processor for developing and 

drying mm—fully automatic. Price $2970. 

— 

ding “World Famous Kelvin Hughes Electronic-Hi-Speed Pen Recorder—1 

$795. 4 channel $995. Extensometers_ from 


Switzerland. Hi-speed and Flight — 


Here is the finest i in n tenting priced to meet your budget. - Based on apelin TOOL DI 
years of specialized design and production of test equipment, Young Manufactures: 
offers you a versatility and knowledge that can solve your testing ie! as ia oe 
problems at minimum cost. If a standard machine is not the most ‘: Planers—Shapers ik 
economical answer, you'll find our engineers glad to design a machine ~ Horizontal Boring Machines _ i 


‘esting Aac ine | Lo. : Box ox 233-A -A Bridgeport, 
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nstruments A, 


i 


plant or |i aboratory. 


Tester—Testing the duc tility. Burrell C, orp. 


a very thin metals is the function of a 


in 


chew cup tester. Designed specific ally Digital he 
00 testing thic knesses from 0.003 in. to oF digital techniques for testing, information - 
0.062 in., the new machine can be used * handling, and control is the subject of 
F for testing many different types of metals —:16-page_booklet = ‘Four Dimen- 
ine luding copper, brass,ete. sions in Digital Design.’ 
Steel City esting Machines, Inc. 1272 Corp. 
Stage—V acuum heating stage System— 24-page booklet, 


Vacuum 


is designed for the study of the micro-— ae ‘Bulletin No. 9, provides a guide for the 


structure of metal ls at — ratures sup t to laboratory pl: unning of | 


Central Scientific Co. 
Enamel inspection tool for Molybdenum Chemicals—New page 
P quality control i in the acking and canning - bulletin called, ‘‘A Guide to Sources and 


1274 has I veenissued. j= 


20,000 tb Force Vibrator—New design Molybdenum Co. 
be applied to fatigue and other test Spectroscope 
Wyle Mfg. such as diffraction, prism, 


ultraviolet, and accessories. 
The Ealing Corp. 


Catalog—_N ew 


Glass Blowing—A 30-page illustrated of high- -speed movies for industry is in- 

dese ribes modern glass blowing cluded in 
t -chniques i including apparatus used. 


3ethlehem Apparatus Co.,Inc. 2149 Kodak 0. 


Price List—Ine dudes a list essent 
oils, aromatic chemicals, etc. 
Fritzsche Brothers, Ine. me. 


Gas Chromatography— Bulletin No. 831, 
newly released 4-page brochure, 
the Burrell Kromo-Tog, K-3, 


NACES 


BUR 


\BORATORY FUR 


Tube Furnaces 
temperature testing to -2650° F. For 
_ the determination of carbon and sulfur 

_ by combustion i in ferrous metals. Avail- 
s able for o one, two and four tubes. For 
use with or 50 as 


q 


24.934 One-Tube H- 9 
24-944 in Two-Tube Furnace, Model H-2- 


24-954  Four-Tube Furnace, Model 1000, 00 


EASY ACCESS PANELS FOR EASE OF SERVICING 
All current models of Burrell furnaces open from the front r= 
for ease of inspection, parts replacement and servicing when ie 


zy BURRELL CORPORATION 
Scientific Instruments s and Laboratory Supplies 
(2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 
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catalog B Mfg. Co. 


describes various types of spectroscopes, 


2 
1S4 Rs matic Color Difference Meter with Brown 


High- ‘Speed Pictures— Infor- 
mation about recent advances in film 


4 


many different pe hen upes of 

bottles, test tubes, flasks, bure ts, and 

Arthur S. LaPine & Co. 


Self- Balancing Scale = ) ita sheet on 
scribes self-balancing 5000-gr_ capac 
vale that directly to grin 2to4. 
2158 


Arthur ‘LaP ine & Co. 


Millivolt Recorder—New four-page 


Data Sheet E-ND46(6) describing the 
complete line of Speedomax G Millivolt 
Recorders is now available. 
Co. 


‘Vibration —A six- pe age bulletin: dese 
ing both vibration pickups and meters 

has just been published. 


2102 


Leeds & 


Automatic Color Difference Meter 
Data Sheet 10.10-6 deseribes color theory, 
accuracy and features of Gardner Auto- 


ElectroniK amplifier and motors. Meter * 
Gives numerical of 


Titanium Analysis “Evalu: sting 
Alloys By X-ray Diffraction,’ 
the new literature is illustrated with 
photos, graphs, and charts. It describes 
specimen preparation and results ob-— 
tained with three X-ray techniques: 
_ powder camera, diffractometer and spec- 
i 2 orth American Philips Co., Inc. 2162 
_ Reactor The latest issue of “the 
Nucleus” describes Nuclear-Chicago’s role 
in the new Armour Research Reactor, 
the Model D- 47 gas flow counter for soft 
Nue lear Instrument & ( ‘hemical Corp. 
Bomb Parts —Replacement parts 
all. Parr bombs, calorimeters, 
_ pressure reaction apparatus are shown in 

the new 12- and illustrated price” 

My 

_Hydrometers—Two color, eight-page 

§ bulletin, on hydrometers ‘and thermo- - 
hy drometers for use when accurate in- ig 

dications of specific gravity or other 
density scale are required. 

Precision Thermometer & Instrument Co. 

Aquatrator— Data Sheet No. 4 
11269B on redesigned Precision 
Aquatrator for moisture determinations in 
a wide range of liquid or solid chemicals, 
foods, drugs, and industrial products is 
now available. 

Precision Scientific Co. 
supplement, Labalog 956, incorporates a 
current price list and features many in-— 
stock. | 
listing a complete line 
are for laboratory use. 
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generating transducers. _ 


the HEILAND- 
9 Ampli ifier Syst tem 


for  Oscillogra Recording 


All t features— —plus many more—have Helland 119° 


current output The | 119 System i is to meet present or future re needs, 
since all 6 3 individual an amplifi ier units withi in th le system are 
easily 1 removable. ou can build ‘your - system from the ground up, 
In addition, linear- integrate and carrier units are 
tae and wide range FOR ADDITIONAL WRITE FOR BULLETIN 101-NN 


FOR PERFORMANCE AND CONVENIENCE— — THE HEILAND der AM 


penson 
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ECT ROG Ri P ‘PH Punch —Sample cutting press for 

textiles, paper, ¢ ardboard, leather, rubber, 


and plastics. Dies to ASTM or customers! 
‘Spec Ifications. 

SMS Instrument Ce 

voltage transformers and lighting ballasts, © 
offers on request a technical bulletin on the 
D-C Solvavolt—a ne w, adjustable-out- 
put, constant voltage d-c power supply. 
Sola Electric Co. 


INSTRUMENT COMPANY NEWS 


Applied Research “Labs., Glendale, 
Calif. —This spectrochemic al instrument 
manufacturing firm will sharply increase 
its facilities in E surope to meet the 
mands of expanding European basic 


‘metals industries 

“a Central Scientific Co., i Chicago, 
- Moved its Newark branch to 


_ building at 237 Sheffield St. in Mountain- y 
side N. J, a New ark suburb. 


he Direct Readin ectrom Equipment Division, 
“of spectro eraphic analytical and research. Consolidated Electrodynamics, Pasa- 
g _ Simple, rapid operation — forty seconds for complete a dena, Calif—Hugh F. Colvin, vice- 
equipment for the {i on dials reading directly in percent concentration. Permanent | “Tin and general manage © since 


ysis of metals 


optical alignment with the Automatic Servo Monitor. — - Other 1953, has succeeded Philip S. Fogg as 
~ features include: unique (patented ) measuring system. ... | president. Fogg, as chairman of the 
plug-in components assuring continuous operation board, — chie 
design for operation . ..and versatile specimen holders. 


a 


General Blectric Co. Conn. 


“Ak: 900000 —The name of Trumbull Components _ 
Departme nt has been changed to the 


B- A instruments Circuit Protective Devices Department 


June 15,1956. 
Harshaw Chemical Co., Cleveland, 
Ohio—A wholly-owned E nglish subsidi- 
ary, Harshaw Chemical Ltd., has been 
Spectromet op Kontes announces a 70 per cent increase 
-technical personnel. Sealed housing ‘complete en- in factory area floor space. | 


vironmental protection of optical and electronic systems. Spec- > 


manufacturés aboratory and 
tome provides rapid direct-reading results, extremely simple ; 


for research and indust 


operation. No critical adjustments. Automatic Servo Monitor > 
for permanent optical a alignment. Analysis of eight elements 


& Northrup Co., Phila. 7 

40 seconds. David Vandeventer, has been 

Complete Spectrographic Laborato ry gineering Dept. 


Baird - Atomic. a pioneer in the emission instru- 

ment industry, offers a complete line of equipment for a spectro- Librascope, Inc., Burbank, Calif. 

graphic laboratory. . Over twenty years of experience and design |— The Librascope units will be ine orporate a — 

are incorporated into the following components: Three-Meter into the Barton instrument line. Field 

Grating Spectrograph, with its 20-inch camera; Double Beam tests have been completed and the flow 

Densitometer | Comparator, employing an optical null-balance computers are now being mass produced 

system and allowing for direct density measurements on a linear by L ibre 

scale; Calculating Board, to easily translate densitometer read-_ 

ings into percent concentration values; and Spectrographic Source +h “Mine Safety Appliances Co., Pitts 

Unit, whose versatility supplies a full choice of excitation condi- | _ burgh, Pa.—To consolidate and expand — 

tions for all emission programs of basic research in the fields of 


new wholly -owned subsidiary, MSA Re- 


search h Corp., been formed. 
Panellit, , Skokie, Ill.— Panty 


Baird Instrument Co. | Ine., Skokie, Ill., announces the appoint- 


| ment of Dr. Gimpel to the company’s 


— 
= 
“g 
— 
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ah 
OU can read it as long as there’s light! The permanent accuracy of the Taylor lab- 5 
“hat’s what Taylor’s new PERMAFUSED Pig- oratory thermometer you choose is made 
ment means in your laboratory. The mark- So certain by skilled workmanship and expert 
“ings on Taylor’ etched-stem, mercury- ageing before pointing. Taylor thermom- 
filled laboratory thermometers will last eters are available with all scales recognized 
long as the instruments themselves because _ by the Bureau of Standards. Special designs _ 
PEI IRMAFUSE D is fused ime are to order: fee re- 


_ The only acids that can harm the markings _ this can mean in your laboratory, call your 
ie are ones that attack the g lass itself. — ny ae Taylor supplier or write for Catalog LH. coal ant 
PERMAFUSED Pigment frees testing from Taylor Instrument Companies, Rochester, 
the danger of contamination by dissolved N. Y., and Toronto, Canada. 
cut your testing costs because 
lta you are instantly sure of testing 
temperatures and d don’tspoiltests — 
by misreading the thermometer. 
buy fewer thermometers, 
too—every Taylor etched ther- 
mometer, ASTM, Plai 


2... 
— 
— 
— 
— 
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(Cont inue ed from page electronic and plastics 
engineering departments and general 


Research and I evelopment Dept. Pp engineering laboratories. 


EED 


cifically for vitrasonic frequencies usin 
latest developments in magectic end | insu 


designs, engineers, ‘and builds control 


and data handling systems for the air- a 
Logistics Research, Ine. Redondo 


eraft, petroleum, electric power, atomic ” 
energy, and proce ess industries. Beach, Calif.—Abbot Kinney has been 


named applications engineer in charge of 

“DRIVER and INPUT TRANSFORMERS Phila., Pa.— represent the company’s complete prod-_ 

Frequency response: 10 Ke. to Ke, Herbert Trotter, Jr., formerly Vice- line of electronic data processing 


im age | Powe per 
ohms Ratio | Watts| Side MA. 


ULI-20 1, 2, | 


been named executive vice-president. com 
boken, N. J.-—-George Feineman has been Phila., Pa.—Has purchased Davies Lab- 
90 appointed an engineer in the E ‘lectronics | oratories, Inc., of Beltsville, Md., manu- 
(“OUTPUT TRANSFORMERS  & dept. of the main laboratories at Hoboken, facturer of speci: high-spee di ata 
Frequency response: 20 Ke. to 60 Ke. 


president of enginee ring and research, equipment ine luding WAC digital 


_N.J. In this capacity, Mr. Feineman will 


Carbon Co., York, N. Y. 
This Division of Union C ‘arbide and 


Cat. |application Power | DCper nts. Gerard J. Murphy is being 

Pri. Sec. Watts | Side MA. 


transferred to the position of sales enginee = a 
in the ‘Service Div. of the main labora- _ 


“7,600| 1, 4 100 


uio-11| PP6083 "2, 8 | 100 tories Carbon Corp. has opened a 175,000 sq ft 


to! further the research of the company. 
Stauffer Chemical Co., New York, N. Y. 
—The merger of West End Chemic ral Co. 
into Stauffer Chemical Co. was approved 


12,400/ 2, 8 300 

12,400; 4, 16 300 

[uLo-33 12,400 7.5, 30 300 

ULO-34 lrransgucer |12,400| 308 

ULO-35| [12,400] 125, 500 | 300 
& [12,4007 250, 1000 | 300 


— NEWS OF LABORATORIES 


Products, Inc., Schenectady, N. Y. 

—A new nuclear Criticality Facility ae 


fs 


Baldwin-Lima- Hamilton Corp., Cam- 
bridge, Mass.—A new $3,000,000 plant 
at Waltham, Mass., now houses the entire _ 
Elec ‘tronics and Instrumentation Div. 


Warehouse and offices have moved into 
a seven-story building at the southwest 


corner of Third and Vi ine Streets, Phila- 
delphie. 


pp par. | 5.400] 25, 100 [1000 
ULO-104] 8000 to [ 5,400| 75, 300 | 1000 
400 /18.8, 75, 300 [1000 


All Components Listed Are Hermetically Sealed. — 
To save development time a special series of 


kits are available. These include all reactive y under one roof. The component opera- ae oat a 
complete circuit diagrams of tions of this division, manufactures testing = 
instruments, SR-4 strain gages, and test- 
- ing systems, testing and allie ad 


MEGOHMMETER NO. 1620 | Ohio—Completion of the nation’s first, ngine ering el Societies to me; 


privately owned nuclear res 

was announced by Clyde Williams, Remain in 

one- 


Bituminous Coal Research, Inc., Pitts- 


agency of the four n: ational engineering 


Pa.—Robert D. Saltsman -socie ties, has s signed a con for pre- 
been appointed project engineer and liminary architectural | plans and studies ee =a y 
tobert W. Stephan chemical engineer at a new Engineering Center in mid- 
the first definite step toward construc- — 


ype 1620 Megohmmeter is a versatile a 
insulation resistance measurement instrument with a Custom Scientific “Instruments, Tac tion of whe - is expec te “ad to make Ne we 


‘Kearny N. J.— Uster C orp. will be sole 
ble DC test potential f 50 > 


Components such as transformers, motors, printed tecordograph, de ‘veloped by Celanese world.”’ 
circuits, cables and insulation material can be tested 
The four member socie ties ee UkT 


at their rated voltage and above, for safety fact 
Scientific Instruments, American Society of Civil E sce 


Evans Research & Development Corp. pie. Metallurgicai, and Petroleum Enginee 

New York, N. Y..-Two new members, C. The Geciet f Meet 

Chamberlain and Ralph L. E ‘vans, rican Society o echanica 
have been elected to the Board of b Engineers, and the American Institute — | i 


Directors o of chemical consulting firm. of Elee trical ngineers—will be joined 


Corp. of America, and manufactured by 


ok 

@ Resistance — 0.1 — to 4,000, oco 

megohms. 

Veltage — 50 - 1000 
@ Accurate — plus or minus 5% on all ranges. 
@ Simple for use by unskilled 
@ Safe — high voltage reiay contested. 

Self-contained — AC operated. 


TYPE 1620C MEGOHMMETER — a type ug 

with additional <cleculire for testing. capacitors. Fairchild & Instrument Co., ical E ingineers, in the Center project. 


TYPE 10208 MEGOHMMETER — 2 500 volt fixed Py N. Y.—R. H. Frye has been ap- Deci ‘ision of the group to remain in 
test potential. Range | megohm to 2 pointed general manager of the Jew ‘Yor rk Ta long period 
2030 PORTABLE MEGOHMMETER — bat. tes Div. Maj. Gen. Kenneth P. N | 


tery operated, 500 volt test potential. Range Naughton, JSAF, (Ret.) has been elected 
" 


sider ration of sites or locations of- ‘ 


megohm to 10 million megohms. e-presi erec by her ci ies of the rited State: 
for NEW 48 page transformer catalog. pace in the present 16-story structure, > 
Also ask for complete laboratory test Lowell Institute, Lowell, known as the Engineering Socie ties’ 


aun 
4 signed into law the Commonwealth of ere’ 
FRE REED TRANSFORMER C0., INC. Massachusetts appropriation of $2,108,000 societies and the Engineers’ Joint 


1733 Weirfield St., Brooklyn (Ridgewood) 27, N.Y. | for a new four-story building at Lowell Council, has for some time been 
CIRCLE oad READER SERVICE CARD Technological Institute, which will pri- 


adequate. 


ULO-37 12,A00|_75, 300 | 300 the stockholders of both at 
ULO-52 | 10,000) 4, 16 _| conducting experiments in connection special meetings, 
| 10,800| 250, 1000 | 500 , Pa. 
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These n new kinematic viscosity baths, completely G 19605 


 Unitized Temperature Bath 
-_unitized to require a minimum of table space, for use with Capillary Viscosimeters. A.S.T.M. 


S. 


‘new type of turbine stirrer provides perfect tem- 
Constant Temperature Water Bath liquid medium, without any vortex, surface turbu- 


for use with Capillary V iscosimeters. A.S.T.M. No. lence, or air entrainment to mar observations. Quickly = 
D445-46T, 1/P.71/45T reached operating temperatures and maximum operating 
o highly sensitive apparatus to hold constant tempera- _ temperatures are both assured by three adequately rated 
ture in any part of the bath within +0.02°F., over the heaters. (The bath will hold at test temperature lll 
entire temperature range. This bath will operate from i substantial voltage drop in current supply). fess 
below room temperature, with cooling coil, up to 210°F., and cooling coil are easily accessible, with open distribu- — 
oil or n m an or the ba 
id, d that water tivity and efficiency. The continuous heater is regulated 
be the entire temperature a Powerstat, to allow for perfect setting of the bath 
at operating temperature ... almost independent of the 


"Supplied complete : as illustrated, with thermostat ... and with no wasteful | rheostat to dissipate 


For 115 Volt, A.C. or D.C. Each... $275.00 Supplied as with thermoregulator 
for 220 Volt add $8.50 to List Price ag and six meters, For 115 Vols, but thermometer 
arger baths to hold up to 12 (Fenske or Ubbelobde) rs. FOr olts, 50-60 A.C $450. oo 
In if bath is to be used for modified 


six receptacles to mount tubes, but without current ene rey. 


20-2 26 N. MOORE STREET DEPT. N. Y. 13 
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TO MEASURE 
LINEAR | 
DIMENSIONAL 


= CHANGES 
4 Gaertner microscopes and micrometer 
slides can be combined to satisfy 
innumerable measuring requirements, 
creep etc. Instrument above measures 
long and len 
Reads to 0.000 


cimens 3°’ to 10” 
anges up to ia 


~ 


1 on Gaertner r experience 
— 
‘Whatever your _ instrumentation 
aertner Scientific Corp. can probably recommend 
 —— or modified instrument to meet your particular = 
needs. If one is not available, we are fully to 
design and build special instrumentation. _ 
Gaertner has designed and built precision, scientific, 
optical and measuring instruments for 60 years. “goa 
or phone, and put this experience to work for you. ae 


The | Gaertner S Sei 


forming, or drawing 


Processes 


Schildknecht, Ed., High 


Volume X; ~ Interscience Publishers, Inc., 
New York; 914 Pp.; $19.5 50. 


“PoryMER 


molecules having functional groups that 
permit their combination to proceed — 


a high molecular weights under suitable 


conditions. Polymers may be formed 

aa by polymerization (addition polymer) 
= _ or polycondensation (condensation poly- 
mer). When two er more monomers 


are involved, the product is called a_ 


copolymer” (from ASTM Definitions 
Though the above ASTM definition 
applies specifically to plasties and ad- 
-hesives, it is equally applicable tc 
synthetic rubbers, fibers, « and resins. 
‘a ' Polymer Processes in a broad sense 
; is concerned with the chemical tech- 
of plastics, resins, rubbers, 
hesives, and fibers. All these materials 
derive their properties from the chemical 


building blocks, the polymerization con-_ 


pound formed by the reaction of simple a the gap between theory and practice. 


CIRCLE 371 1 ON READER 


ditions, and the subsequent: shaping, 
ations involved 
intheirmanufacture. 
‘This welcome ad ition to the Inter- 
science High Polymers series compiled _ 
_by 20 outstanding authors and capably 
edited by C. E. Schildknecht is devoted 
to basie processes in the polymer field | 
particularly with a view to bridging 


prepares in the itory. 
~ As in all our technology, a better 
understanding and working rel: ationship 
between the scientist and the engineer 
are worthwhile objectives, which this 
book fosters in the polymer field. 
fortunately the rather steep price of ie 
$19.50 may keep it out of the collections 
many who could use it to 
the eleven monographs so far pub- 
lished in the polymer this book 
the longest, covers the widest scope, and ree 
is the most expensive. Complete books 
have been written on subjects covere a 
by single chapters i in this book, and =i 
treatment is by necessity 
sketchy, though plentiful references sds 
works are provided. 
The book will probably be quite use-_ 
to the engineer who is often too busy 


with day-to-day problems to do much x ie 
hunting in the polymer-chemistry litera ae: American Concrete Inst, 18263 W. Moe 


ture. Here the digging has been done Mich. 
forhim. The book will also be of value i So eee Two ACI Standards have 


= 


ee. the polymer chemist who can profit: been published as a paper-bound 
from an understanding of the techniques prints: Recommended — Practice Bfor 
- and problems of the engineer dealing = Winter Concreting, 75 ce nts; Building © 

with polymeric materials and thus Code Requirements for Reinforced 


‘in a be otter position to recognize possible Concrete, rev ised e 
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‘Selected | PARR 


Labora tory Use 
a 


TH 

THE TER} 

LENS 


-power magnifier in a 
telescopic mounting. Easily 
_clamped on any thermom- 


Lak 


diameter. 


No. 3003 


conv enient 


inter- 

| changeable stainless steel 

punch and die sets for 
compressing powdered ma- 
ay into pellets or tab- 
lets. Punch and die sets 
in three ‘sizes: 

dia, 34” 

PARR No. 2811 


| 


TURBIDIMETER 


a4 visual extinction type 


for rapid sulfur and sulfate 


determinations. -Sturdily | 


_ constructed — easy to op- 
erate — moderately priced. 


PARR Spec. 2400 _gives 
complete details. 


PARR Dealer for 


<4 


Pp PARR ¢ co. 
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turbidimeter used mainly | 


ACCU URACY , 


~ 


(WW TEST RESU Lts \ 


is greatly increased by positive a 


the | Model DMC 


air at a controlled tem- 
perature in the heavily — 
"insulated cabinet, main- 
tains uniform predeter- | 
mined specimen tem-— 
peratures regardless of 
P variations in va 


hed 


equipment. 
All automatic controls 
located on the front 
panel of the Weather- 
above | 
the door of the test 
chamber, 
horizontal 
vertical testing is Shallow containers are used for 
semi-liquid materials and vertical panels for solid materials. 
_ Source of radiation is two Atlas enclosed violet carbon arcs. 
_ Complete technical information on the DMC Model and 
other Weather-Ometers is contained in the new java 


_Ometer catalog. Copy on request. 


The Atlas Fade- bas world-wide as 
the standard — for testing the action of sunlight 
_A wide range of products are ‘tested daily in 
Atlas Fade-Ometers to determine the deterioration o 
materials due to the action of sunlight. 
_ From 21 to 126 samples, depending on size, can be - 
simultaneously exposed to the light of the Atlas Enclosed 
Carbon Arc. Temperature is controlled automatically and 
humidity is furnished by evaporation from a constant water a 
reservoir. Operation of the Fade-Ometer is completely _ 
= automatic, permitting the machine to be left in continuous 
‘The Carbon Arc Lamp i in the Fade-Ometer is the closest 
known duplicate of sunlight. both as to intensity and 
spectral distribution. 
Le If your product is subject 
_ to deterioration by sunlight 
‘ our engineers, with over a — 
quarter of a century of ex- 
perience in predetermining 
a the fading of materials, can 
Catalog with, technical 
_ information on 
ATLAS ELECTRIC DEVICES COMPANY | 
N. Ravenswood Ave., Chicago 13, 
rae accelerated testing equipment for over 9 a quorter” 
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“(Continued fr from 
ma 2) De tection of Free Ammonia in 
Phenol- Formaldehyde Moldings, 
Determination of Sty rene in Poly- | 


‘Styrene with Wijs Solution, and 


(2) Loss of. Plasticizers f d (2 2) for 
3) ‘Migration of on 


1e ( 


voltage solid; 

“unde moist conditjons. — 


merica’ Delegation 
Represented in the U. 


ateria s 


> 
mens. ifts were con- 
- side red by the Group as follows: (1) 


Determination of Vise osity Number of recommended practice for inje ction were Government trade soley, “and 


Polyvinyl Chloride Resins in Solution. 


‘molding test specimens of thermoplastic 


as follows; 
materials; (2) recommended practice 


Adams, Mossanto | Chemical Co, 


mal stability of polyvinyl chloride and 


related copolymers and their compounds 
by (1) Congo Red Method and (2) ready” for 
coloration Method and a Method for 
from Plastics. They also approved 
_ three methods for circulation as Draft 
Iso Recommendations: Change in 
Weight _and- of lasti 


Sul 


STI 


‘SPINDLE” 
rs 


0, 750, 1000 
| 
The Eberbach 3-speed stirrer is 
“split- phase Bodine motor provides 
‘smoot h quiet operation. Hollow Spindle’ 


‘eliminates whipping . . . allows use of glass 


rods. Model 77-682 shown sells for $55.00. 


W rite for Bulletin 490F te. 


| 
CORPORATION 
ann angon, mec. 


molding test specime ns of thermosetting _ 

materials. These will probably be — 

circuls ation 

Ww orking ( 
Properties reviewed documents received ing 

from the Internation: al Electrotechnical 

‘ommission, Technical Committee 

ne (1) me thod of test for volume 


iroup on 


©. H. 
i. W. E. Brown, Dow Chemical Co. m-' 
Burns, Materi: ils Advisory Board, 
N: ational Academy of Sciences 
L. Condit, of the P 
as Draft ISO G. M. Kline, Natiobal Bureau of 
Reed, Bakelite Co. 
Electrical ‘N. A. Skow of Synthane _represent-_ 
Webber, E. I. du Pont de N sont 
PE. Willard, Ohio-Apex Div., Food 
Machinery and Chemical Corp. 
electrical in Wolford, Koppe rs Co., Inc. 


; 


Viscosity ¢ directly 


ee 


HOEPPLER 

VISCOSIMETER 
PRECISION MODEL 

The Hoeppler pro- 

vides a fast, accurate method of de- — 

termining the viscosity of gases, 


liquids, oils, plastics, syrups, viscous | 
tars and dark liquids. From 0°C. 


od FALLING BALL PRINCIPLE 


Z The falling time of the ball multiplied 
by other given factors ae — 


poises (or centistokes). From 0.01 
to 1,000,000 centipoises. Accuracy _ 
0. 1% to 0.5%. Small sample 5 
G0ce) required. Results consiste 
reproducible. Price, $350. 


Write for Bulletin HV-303. 
use 


on n the principle of ihe suspended level a 


cap llary-type viscosimeter for determining the kinematic 
3 viscosity of any true viscous liquid, such as petroleum products 
or lubricants. See American Society for Testing Materials, 
ASTM 
f Measures viscosity with an error not greater than +0. 1%, 
_ when used at efflux times of 80-1000 seconds. The smallest 
listed capillary is used for light fuel oil or kerosene, the others 
for lubricating oils. The temperature of the bath should be 
controlled within + 0.02°F. 
In all capillary — as sae for by the ASTM—calibrated 
runcalibrated. 
Unealibrated ca $1 8. Calibrated, $3 
Metal frame to fit capillary, 


Bulletin UV 374 will be sent on request 2 
on Order direct or from leading laboratory lead dealers. 


_FISH-SCHURMAN CORPORATION 
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10- 41 1957— Society 
for Engineering Education, Cooperative 
Engineering Education Div., Northeastern 
January 14- 16, 1957—Third 
Symposium on Reliability and Qeality 
in Electronics, Hotel Statler, 


Washington, D. C., sponsored jointly 


Jenuary 16-18, 1957—Society of 
Inc. -, 13th National Technical 


Conference, Sheraton- Jefferson Hotel, 
18, -1957—Malleable Founders’ 


Society, Semiannual Meeting, ae 


January 21-25, 1957—American Institute 
of Electrical Engineers, Committee on 
Technical Operations, 1957 Winter Meet- a 
ing, Hotel Statler, New York, N. 


“January 28- February 1957—American 
Road Builders’ Assn., Road Show and 
Convention, “International Amphitheatre, 

January 28- -31, 1957—10th Annual Sym- 
osium on Modern Methods of Ana- 
eS Chemistry, Louisiana State Univ., 


30-31 , Society 
for Engineering Education, Relations with 
Industry Division, College- Industry Con- 
Angeles), Los Angeles, Calif. 
February 1-2, 1957—American Society for 
Engineering Education, Engineering Draw- 


Div., Rice Institute, Houston, Tex. 

be 
7, 1957—Society of the Plastics 

Industry, 19th Conference of Reinforced 
Plastics Div., Edgewater Beach Hotel, © = 


is rugged. “Instron is used in many industries 


such characteristics as elcngation, 


compression, mystere sis and elastic modulus with» 
of the Netional Sand and Gravel Assn. | con troll da accurac 
Assn., Hotel Statler, Los Angeles, Calif 


February 14-15, Society 
for Quality Control, Mid-Atlantic Con- 
ference, Benjamin Franklin Hotel, Phila- | 


| 14-15, 1957—Wisconsin Regional 
Conference, Hotel Schroeder, 

18- 29, 1957—American Society 
a: Civil Engineers, Convention, Jackson, 
Miles. 

gional Conference sponsored by Birming- ‘ 

Dinkler- Tutwiler Hotel, Birmingham, Ala. 


24- 28, 1957—. —American Institute 
oof Mining and Metallurgical Engineers, TwE MODEL 
Annual Meeting, Roosevelt and J 
Hotels, New Orlee eans, La. 
February 25-98, 1957— Con-- 


Hilton Hotel, Dalles, Tex. t > 


February 25- 98, 4957— 
of Heating and Air- Conditioning Engi- 

neers, 63rd Annual Conrad 


February 95- March 1, 
Society of Heating and Air- Conditioning — 
Engineers, 13th International Heating and | 
Air-Conditioning Exposition, International | 

€:5 Amphitheatre, Chicago, Wl. 


26-28, 1957—Western q 

Computer Conference, Hotel 
Los Angeles, Calif., sponsored by | 

AIEE, and ACM. 


December 1 


February 11-14, 1957-—Joint 


ately with the Instron 


In Stock Quick D 


16" 1060" 


“Tidy 
gic Automatic Samplers have extra rigid track — 


and ball bearing wheels assuring positive travel and 
timing of sample cutter. 


Series 500 Motorized Bench Micrometers, ‘human: 
error is practically eliminated. Uniform dead- 
x: weight pressure is supplied by 2 
sig synchronous motor, Ideal ter 
measuring foils, films and) 
thin sheets of almost any 
_ later fabrics, 


and MIL standar ds, 


Length of tinse for 0a ‘ 1. ASTM Manual for | Rating Mo- 
tor Fuels by Motor and Re- 
xceptional 2. Sy mposium on Atene ric 
production line demands 3. Symposium on Impact Testing ; 


and s — ear train Symposium on High Purity 
odel 549M 5. Speed of Testing STP 185 = 2.50 
. Significance of Tests of Petro- ee vn 
Products (1956) STP7-B 2.50 © 
_ Methods for Analysis of Syn- 
Write TODAY for e — tic Detergents (1888-1956) 
about motorization and rebuilding your present inatrument 
8. Relaxation Properties of Steels 


order ) er your copies nov 


Society for Testing ‘Materials 
| 1916 Rece Steet 


| 
— «TOP Gnd corrosive service. Wetland dry cufters. | 
og —— Central Control Panel for multiple samplers. Bulletin 
DENVER EQUIPMENT CO. | 
init 1400 Seventeenth St, Dept. M, Denver 17, Colo, 
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INSPECTION 
minate lead-lined 


PANORAMIC AND 

CIRCUMFERENTIAL 
PROJECTORS 


equipment 
containers 


PICKER 


ery in induste ography 


X-RAY CORPORATION, 


ember 1956 


i= 
fore 


4 


cor 


MOLDS 


/ 
‘Mill 0020" deep 
below dep th of 

t 


Cover Plate to! 
ese dies are milled out 
of steel blocks; edgescare- 
ground and specially 

hardened to cut vulca 
ized rubber. _ Entire 


ties fo 


ASTM standards. For O07Sdeep 


he machine use as shown, or 
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